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LETTER OF TRANSMITTAL. 



Department of the Interior, 

United States Gteological Survey, 
Washington^ D, CI. February 10^ 190^, 

Sir: I have the honor to transmit for publication, as a professional paper, a 

report by Mr. J. B. Leiberg on the forest conditions and land classification of the 

Absaroka division of the Yellowstone Forest Reserve and adjacent regions. 

Very respectfully, 

Henry Gannett, 

Oeographer. 

Hon. Charles D. Walcott, 

Director United States OeologicaZ Survey. 



FOREST CONDITIONS IN THE ABSAROKA DIVISION OF THE YEL- 
LOWSTONE FOREST RESERVE AND THE LIVINGSTON AKD BIG 
TIMBER QUADRANGLES. 



By John B. Leibebg. 



ABSAROKA DIVISION OF YELLOWSTONE RESERVE. 
LOCATION ANJy EXTENT. 

The tract of land here designated the Absaroka division of the Yellowstone 
Forest Reserve was originally the Absaroka Forest Reserve. By proclamation of 
January 29, 1903, this reserve was merged with the Teton and the Yellowstone forest 
reserves, the whole taking the name of the Yellowstone Forest Reserve. The 
western, noithern, and eastern boundaries, as then established and as applicable to 
the Absaroka division, are as follows: 

"Beginning at the point where the range line between ranges nine (9) and ten 
(10) east, principal meridian, Montana, intersects the northern boundary of the 
Yellowstone National Park; thence northerly along said surveyed and unsurveyed 
range line, allowing for the proper offset on the first (1st) standard parallel south, to 
the southwest corner of section eighteen (18), township four (4) south, mnge ten (10) 
east; thence easterly to the southeast corner of said section; thence northerly to the 
northeast corner of section six (6), said township; thence easterly to the southeast 
corner of section thirty-two (32), township three (3) south, range ten (10) east; thence 
northerly to the northeast corner of section five (5), said township; thence easterly 
along the township line to the northeast corner of township three (3) south, range 
eleven (11) east; thence southerly to the southeast corner of said township; thence 
easterly along the surveyed and unsurveyed township line to the point for the south- 
west corner of township three (3) south, range fourteen (14) east; thence northerly 
along the surveyed and unsurveyed range line to the northwest corner of township 
two (2) south, i-ange fourteen (14) east; thence easterly' to the northeast corner of 
said township; thence southerly to the point for the southeast corner of said town- 
ship; thence easterly to the point for the northeast corner of township three (3) south, 
i-ange fifteen (15) east; thence southerly to the point for the southeast corner of said 
township; thence easterly along the surveyed and unsurveyed township line to the 
northwest corner of township four (4) south, range eighteen (18) east; thence south- 
erly along the range line to its intersection with the first (1st) standard parallel south; 
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• 

thence easterly along said parallel to the northeast corner of township six (6) south, 
range eighteen (18) east; thence southerly along the surveyed and unsurvej^ed range 
line to the southwest corner of township seven (7) south, range nineteen (19) east; 
thence easterly to the northwest corner of township eight (8) south, range twenty (20) 
east; thence southerly to the southwest corner of said township; thence easterly to 
the southeast corner of said township; thence southerly along the range line to its 
intersection with the boundary line between the States of Montana and Wyoming." 

The southern boundary of the area discussed is west from the point where the 
eastern boundary of the reserve intersects the Montana- Wyoming line to the south- 
east comer of township 9 north, range 14 east; thence along the northern boundary 
line of the Yellowstone National Park to the point where ^said boundary line of the 
park intei'sects the range line between ranges 9 and 10 east, principal meridian. 
The total area, as above delineated, includes 1,334,400 acres. 

CIiASSIFICATIO:N^ OF liANDS. 

The lands in the division are classified as follows: 

Clamfiealion of lands in the Absaroka diviMon of the YellowsUme Forest Reserve. 

Acres. 
Forested 442,640 

Wooded 37,200 

' Nontimbered 864,660 

Total 1 1,334,400 

The nontimbered lands vary in character and are classified as follows: 

Classification of nontimbered lands in the Absaroka division of the Yellowstone Forest Reserve. 

Acres. 
Badly bnmed 138,410 

Agricultural 34, 840 

Grazing 388,170 

Bare rocke, high alps, and snow fields 260, 640 

Lakes and tarns 32, 500 

Total 854,560 

TOPOGRAPHY. 

OROGRAPHIC FEATURES. 

The area discussed consists of a vast body of Archean gneisses and similar rocks 
carrying on its flanks upturned strata of Paleozoic and Mesozoic ages. In some 
localities outflows of lava rest upon the older rocks. In the northeast corner it also 
includes a low, terraced, undisturbed limestone area, which now constitutes a rolling 
foothill region. During Pleistocene times the uplift was covered with a great glacier, 
which, moving in various directions, but chiefly west and north, sculptured and 
fashioned the region much as we now find it. 
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The most extensive degradation of the uplift, with consequent roughness and 
irregularities of the contours, is found on the area situated west of Stillwater River. 
This portion of the reserve is scored by deep gorges with intervening narrow ridges, 
the crests often only a few feet wide. There are many canyons, narrow and rocky, 
strewn with masses of bowlders and gravel left behind by the glaciers which plowed 
their way to the lowlands through these valleys. In some places the glaciers left 
large blocks of country with broad, rolling, bowlder-strewn, plateau-like surfaces 
standing up massi vel}^ and majestically between the larger canyons. Of this character 
are the so-called East and West Boulder plateaus, which represent areas of .the uplift 
not greatly reduced from the height to which they had been elevated when the ice 
age began. The altitude of the region varies from 4,000 feet in the lowest canyon 
bottoms to 11,000 feet on the summit of the highest peaks, the average elevation 
being probably not far from 8,000 feet. 

East of the canj'on of Stillwater River the region has a considerably higher 
mean elevation, probably not less than 9,800 feet, excluding the foothill region. 
The glacier, in its northward movement to lower levels, cut its way down through 
the uplift for thousands of feet, leaving a series of stupendous cliflf-bound gorges, 
producing some of the wildest and grandest scenery imaginable. At the head of 
these gorges are numerous peaks and pinnacles, some of them rising to altitudes of 
13,000 feet, while beyond the line of can3'on erosion a high, plateau-like area 
remains, pitted with numerous? depressions, intersected by ridges and cones, fur- 
rowed by shallow ravines, and studded with low buttes and occasionally dome-like 
elevations. This elevated tract is named Beartooth Plateau, and is a prominent 
feature in the orography of the southeast quarter of the reserve. 

The plateau varies from 10,000 to 12,000 feet in altitude; much of it is rolling, 
and in a few localities is almost a level' tract with a moor-like aspect, but the 
greater portion presents a decidedly rugged surface. Most of the depressions hold 
lakelets or tarns. The plateau has a gradual slope southward to Clark Fork Valley. 
On the west it is bounded by the canyon of the Stillwater, while along the east line 
of the reserve the tract breaks off to the level of the plain with steep, almost 
perpendicular, fronts, in some places over 3,000 feet in height. 

The general character of the canyons has been mentioned above. The canyons 
of the two Rosebuds in their upper areas are mere narrow rifts between nearly 
perpendicular rock walls, 1,500 to 2,000 feet in height, while along Stillwater 
Canyon the cliffs in some places tower over 3,000 feet above the floor of the canyon. 
Here and there the canyon floors are littered with glacial debris, which occasionally 
has dammed the streams and formed lakes. 

The highest point in the reserve is Granite Peak, which reaches nearly 13,000 
feet (12,900 feet, as obtained by aneroid). There are scores of other elevations 
throughout the reserve varying from 10,000 to 12,000 feet. Notwithstanding these 



12 



ABSABOKA DIVISION OF YELLOWSTONE FOREST BESEBVK, 



considerable altitudes, far above timber line, there is not a single snow peak in the 
reserve. Permanent snowfields occur in many localities in the high areas, but they 
are simply the result of heavy winds piling up great banks of snow in gullies, 
ravines, and on the lee side of the higher peaks, too deep to melt during the 
short siunmer season, but yearly waxing and waning according to the severity of the 
winter's downfall of snow. 

DRAINAGE. 

Primarily the area discussed is situated wholly within the Yellowstone River 
drainage. The run-off from its areas is carried into this river b}' a large number (if 
creeks and streams, which head mostly in the alpine and subalpine tracts. Some of 
the streams form the heads of rivers of considerable size, others are men* alpine 
rivulets. The larger and more important of the drainage basins and streams are as 
follows: (1) The Boulder River drainage, composed of (a) the heads and central arenas 
of West Boulder River; (J) the head and central areas of Boulder River; (r) the head, 
middle, and most of the lower portions of East Boulder River. (2) The upper 
half, including all the heads, of Stillwater River. (3) The Rosebud draina«:e, 
composed of (a) the head and central areas of West Rosebud Creek; (//) the liead arul 
central areas of East Rosebud Creek. (4) The head of Red Lodj^n* Creek r)a>in. 
(6) The Rocky Fork drainage, composed of (a) all of West Rocky Fork, and (/>) the 
head and upper central areas of East Rocky Fork. (♦>) The north* rii heads of 
Clark Fork drainage. (7) The head and central areas of Sh)ULrh Creek drainage. 
(8) The head and central areas of Hell Roaring Creek Hasin. cm The head and 
central areas of Mill Creek. 

With the exception of Clark Fork, more than i»l^ per cent of the water which 
these streams carry represents run-off originating witfiin the re>er\r. The tract 
is thus a huge reservoir, furnishing a very huge part of the annual flow in 
Yellowstone River, and is therefore of very great importance^ to thr irri<^^ation 
interests dependent on the waters of that stream. Excepting Slou^li jind IIcl 
Roaring creeks, all the streams noted above are more or hss utilized tor irriiiatii 
purposes above their confluences with Yellowstone Hivei-. 

The volume of water discharged by these streams during the >uinnier >ea-«.ii 
be greatly augmented by the construction of reservoirs in the alpine and >ul»ali>in 
areas at their heads. 

ROCK FORMATIONS AX I) SON.. 

Three-fourths of the area discussed consists of a ^reai \i 
seamed by dikes of various kinds of igneous rocks, rhc i ( m 
of various composition, limestones, and sandstones of Pah (./. V 
occur chiefly in the northern areas, flanking the first ri-i- 
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SOIL, MINIKG AREAS, AND MINERALS. 18 

the foothill region. They stretch northward and form most of the foothills, but are 
there commonly deeply buried under gravel and bowlder drift. They also occur 
along Boulder River, as far up as the central areas, and at the head of Stillwater 
River in the Cooke City region. There are also outcropping strata of limestones in 
the southwestern portion of the reserve, in Slough Creek Valley, on Buffalo Plateau, 
and farther westward. The lavas occur throughout all the areas west and northwest 
from Cooke City. For the most part they have been ejected from vents or 
craters in ^he region around Haystack Peak at the head of Boulder River. In part 
they are brecciated lavas and probably ejected through fissures. There is also a 
large field of these lavas in the northern part of the reserve, beginning on the left 
bank of Stillwater River, in the southeast corner of T. 4 N., R. 15 E., whence it 
stretches northward and eastward 10 to 25 miles. 

The soil in the area is of two principal varieties, a siliceous loam derived from 
the disintegration of the prevailing granitic rocks with admixtures of mold and vege- 
table debris, and gumbo soils derived from the decomposition of the modern lavas. 
The former soils are more common and occur throughout the reserve; the latter are 
confined to the areas where they are underlain by rocks from which they were 
derived. 

The siliceous soils are generally poor, except in swales and depressions, where 
large accumulations of vegetable mold have been washed in from the surrounding 
high ground. In most places the surface of the soil is strewn with bowlders. The 
substratum or basement is always composed of sand and gravel with bowlders freely 
interspersed, the whole easily displaced and gullied when the turf or forest on its 
surface is from any cause destroyed or removed. 

The gumbo soils are hard and tough when dry, but when wet dissolve almost 
like soap and are easily gullied and washed.* Wherever these soils occur in the non- 
timbered or woodland areas of the foothills and have been denuded by excessive 
pasturing, gullying is taking place. They possess a much greater degree of fertility 
than the siliceous soils, and in the forested areas bear the heaviest stands of timber in 
the reserve. 

MININC; AREAS ANL> MTNERAIiS. 

The area discussed contains several mineralized areas and mining camps, in 
some of which more or less a.ctivity is displayed in the extraction of ore, while in 
others no mining operations are now being carried on. The principal mining 
districts are as follows: Boulder River, to its head in the region around Haystack 
Peak; the divides at the head of Stillwater River; the southern and main 
tributaries of Clark Fork and Soda Butte Creek, a district with Cooke City as its 
center; Horseshoe Mountain, a small tract between upper Slough Creek and 
Stillwater River; the central areas of the Stillwater Valley around Nye and the 
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region along and at the head of Crevice Creek. Lesser and little known or 
prospected mineralized areas occur in the canyons of East and West Boulder 
rivers. The great mass of the reserve, all the granite areas of the Absaroka Range 
west of Boulder River and the vast granite uplift east of Stillwater River are, so 
far as known, devoid of mineralized areas. 

The mineral areas embrace both quartz and placer mining. Most of the 
placer districts are confined to the Boulder drainage. Cooke City and Horseshoe 
Mountain districts are chiefly mining in quartz. The Horseshoe Mountain camp 
and Cowles, at the head of the Boulder, were the only camps in which active 
mining operations were in progress at the time this examination was made. In 
the foothills in T. 6 S., R. 18 E., indications of petroleum are believed to have 
been found, and prospecting has been in progress for some years without any 
very definite results. 

AGRICUIiTURAIi TlANDB. 

The areas actually under cultivation or susceptible of tillage without special 
irrigation works comprise 34,840 acres, Of this amount, 4,000 acres exist in 
small scattered tracts, forming bench lands, swales, reclaimed or drained wet 
meadows, in the various canyon bottoms, chiefly in those of Boulder and West 
and East Boulder rivers, in Stillwater Valley, and in the lower portions of Rocky 
Fork Canyon. The remainder of the agricultui-al areas lie in the foothill region, 
especially in Tps. 4 and 5 S., Rs. 16 and 17 E., and in T. 6 S., R. 18 E. The amount 
actually under cultivation on areas situated within the mountain region amounts 
to 1,200 acres, approximately, while in the foothill areas, chiefly in the townships 
enumerated, there are possibly a total of 8,000 or 9,000 acres under more or less 
complete tillage. The altitudinal limit of the arable lands lies between 5,000 
and 6,000 feet. The large tracts of subalpine meadow lands lie at altitudes too 
high for the successful raising of crops of any sort. The agricultural lands in 
the foothills actually under tillage usually occupy swales and bottoms along the 
different creeks. They have a deep and rich soil, while the lands under tillage 
in the varioifs canyons consist of shallow strata of loam spread over a clear gravel, 
pebble, or bowlder basement, and, therefore, have only a small and passing 
value for farming purposes. Most of the lands require irrigation for the pro- 
duction of crops. 

GRAZING liAl^DS. 

The nontimbered lands in the reserve available for range or pasture purposes 
comprise 388,170 acres. To these should be added grassed woodlands of 37,200 
acres, making a total of 425,370 acres of grazing lands. These tracts are of different 
values for range purposes, depending on their general character and their situation 
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as regards accessibility and water supply. They may conveniently be divided into 
five clajdses, as follows: (1) Nontimbered foothills; (2) woodlands; (3) open slopes, 
generally southern, and nontimbered canyon bottoms; (4) wet meadows and fire 
glades in the subalpine forest zone; (5) summits of the high plateau areas and ridges 
above timber line. 

The nontimbered foothills comprise 100,000 acres. They lie along the northern 
and northeastern edges of the area, in the northwest comer, forming a narrow and 
interrupted belt, gradually widening toward the east until thej^ occupy most of Tps. 
4 and 5 S., Rs. 16 and 17 E. and T. 6 S., R. 18 E. The tracts have a mean altitude 
of 5,600 feet. The surface is marked, in part, by long, rolling swells and low ridges 
alternating with shallow canyons, and, in part, is extensively cut up and intersected 
by a multitude of ravines. The soil is generally thin and stony, most of the areas 
being overlain with deep deposits of glacial bowlder and gravel drift, but, where the 
soil has been derived from disintegration of the brecciated lavas, it is of a gumbo- 
like character. The lands are generally well watered by small springs, runs, and 
streams, although many of the smaller ravines are dry through the latter part of 
summer and fall. 

Originally these tracts bore a moderately close sward of various species of 
grasses. They have long been pastured, and, where uninclosed and only moderately 
well watered, have now a very low grazing value. 

The lands are of little value for forestry purposes, although they are by no 
means incapable of supporting arborescent vegetation. They are situated within 
the altitudinal limits of timber growth, and were they not pastured would, in course 
of time, produce stands of aspen, cottonwood, limber and yellow pines. Their 
present treeless character is primarily due to repeated fires during the Indian 
occupancy of the region. 

The woodlands comprise 37,200 acres. They occupy narrow and irregular 
tracts throughout the foothill areas, generally at altitudes not much above nor below 
6,000 or 6,200 feet, following streams and gullies, or occupying crests and northern 
slopes or combs of ridges, or scattered over the rolling surface of the higher 
foothills. Portions of the areas are rocky in character, with projecting ledges of 
limestone and brecciated lava. Portions of the tracts consLst of deep deposits of 
glacial bowlder and gravel drift. Most of the tracts are poorly watered, springs 
being scarce and the different runs and ravines mostly dry during the smnmer 
season. They are sparsely stocked with limber pine, yellow pine, red fir, aspen, 
and cottonwood, set in small copses, thin lines, or standing as isolated trees. Their 
grazing value lies in the abundant growth which forms most of the ground cover 
where not overpastured. Where the tracts have been too closely grazed they are 
bare or overgrown with coarse weeds. In some localities the creeping juniper, 
Junlpervs procu7nl)en8^ spreads over the ground in close and dense mats. In 
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geueral the woodlands have not been badly pastured, chiefly owing to lack of 
water, and, being situated at easily accessible points, they are still of considerable 
grazing value. 

Most of the area of this class of lands is capable of bearing forests, probably 
not in uniform and heavily stocked stands, but in moderate volumes, 1,200 to 1,800 
cubic feet per acre for mature growths. Their present thin and scattered stockage 
is entirely due to often repeated fires during the Indian occupancy of the country-. 
In places where grazing for various reasons has been kept at a minimum, and where 
no fires have run during the past two or three decades, heavily stocked stands of 
sapling red fir are pushing out into the previously nontimbered or sparsely timbered 
areas, conclusively proving that under proper conditions the tracts will bear forests. 

The pasturing of the woodlands is inimical to rapid extension or closer stockage 
of the timber growth. Any sheeping of the areas will practically destroy whatever 
seedling growth may be springing up on such grazed-over tracts. The pasturing 
of horses and cattle, while destructive in a less degree, is yet likely, if carried to 
excess, to have the same eflfect on the seedling growth as the sheeping. 

The woodlands do not give rise to any notable quantities of run-off. They are 
of no particular importance in this region as adding to or conserving the water flow, 
and extensions or additions to their present stockage would be chiefly beneficial in 
giving easily accessible wood supplies to agricultural settlements in the adjacent 
timberless valleys. 

The third class of grazing lands, consisting of open slopes and nontimbered 
canyon bottoms, comprises 25,000 acres. These exist throughout all parts of the 
reserve at altitudes ranging from 6,000 to 8,000 feet. In part they comprise slopes 
generally with a southern exposure, but not infrequently an eastern or western, 
rarely a northern. In part they are made up of meadows and swales fringing the 
creeks and canyon bottoms. The slopes chiefly represent ancient fire glades which, 
before the advent of the white man, were covered with forest. They were burned 
over by the aborigines, and owing to ensuing soil aridity have never restocked. In 
most localities the soil cover on these tracts is thin, the underlying rough talus 
stratum or solid rock comes near the surface, there is a rapid-drainage ratio, and 
little reserve moisture is stored in the shallow subsoil. Hence when denuded of 
forest cover restockage is an extremely slow process and the land remains grass- 
covpi^d for an indefinite time. They commonly bear an abundance of grass, but 
owing to steepness of slope are rarely pastured to any extent. If left undisturbed, 
the forest will eventually cover them again. Of the total area in this class of graz- 
ing lands 15,000 acres consist of open slopes, as described. 

The remainder of the lands in this class, 10,000 acres, is made up of many small 
glades and meadows. Their timberless character is due to the prevailing swampy 
nature of the ground — the soil-moisture ratio being too high for coniferous growth. 
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In part the glades bear close swards of paludose grasses and sedges; in part they 
are covered with a more or less open tangle of willow brush. The clean grassy or 
sedgy portions are occasional!}^ used as natural hay meadows. The willow-covered 
tracts are pastured by cattle and horses. 

At higher altitudes, 7,500 to 9,500 feet, is found the fourth class of grazing 
lands. They consist of wet meadows of very ancient fire glades in the subalpine 
forest and of ground thinly stocked with open stands of that type of forest. In 
the aggregate, 70,000 acres belong to this type of grazing lands. 

The meadow portion consists of swampy, marshy tracts at the heads of streams 
and of narrow, springy margins fringing lakelets and tarns. They occur throughout 
the reserve along all the main divides, but are more abundant and contain a larger 
acreage than elsewhere in the following localities: Summit of Buffalo Plateau in 
T. 9 S., R. 11 E.; at the head of Stillwater River in T. 9 S., Rs. 14 and 15 E.; and 
at the head of Clark Fork in T. 9 S. , R. 15 E. These tracts, as well as the rest of 
the class of lands to which they belong, are of great importance in conserving and 
regulating the water conditions of the region. They are, in effect, vast sponges, 
absorbing and holding back surplus flood waters early in the season, and gradually 
releasing the stored-up volumes as summer advances. 

The swampy areas are devoid of arborescent growth except for scattered willows 
here and there. The 'dry tracts are either bare or thinly stocked with trees. When 
timberless it is owing to past fires and deficient restockage, largely caused by the 
prevailing low seed-producing capacity of the high subalpine forest. Few of the 
tracts are pastured at the present time. Many of them are inaccessible except to 
sheep, which were formerly ranged in a few localities; but the marks of such sheep- 
ing are now nearh^ obliterated. During the Indian occupancy the areas accessible 
from the National Park were used by the buffalo as summer ranges. They are dotted 
with the wallows and marked by the deep, well-worn trails of these animals. The 
tough, close sward of grass and sedge which covers these tmcts will bear a consider- 
able amount of hard usage before becoming overgrazed; but owing to the important 
part they occupy in the conservation and regulation of the outflow from the region 
only a very limited amount of stock should be permitted, while the regulations 
excluding sheep should be continued in full force, as at present. 

The largest area of available pasture lands in the reserve is included in the 5th 
class and comprises the summits of the different plateaus and the true alpine regions 
generally. In the aggregate, the class covers 156,000 acres. Most of the lands are 
situated in that part of the reserve which lies east of Boulder River, and particularly 
in Tps- 6 and 7 S., Rs. 13 and 14 E., Tps. 8 and 9 S., Rs. 18, 19, and 20 E., embracing 
tracts belonging to Lake and Beartooth plateaus. Other large tracts of this class 
of lands occur in Tps. 4 and 5 S., Rs. 11 and 13 E., on the sunamits of West and East 
Boulder plateaus. Smaller tracts are scattered along the crests of the higher divides. 
9574— No. 29—04 2 
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As a rule, lands of this class are difficult of access from the plains, from the 
foothill regions, and from the bottom of the canyons which bound or cut into 
them. They lie at altitudes varying from 9,500 to 12,000 feet, and the grazing 
season on them is short. The various plateau areas which so largely compose 
them are broad summits of the great Archean uplift of the region, smoothed in 
some localities, eroded and roughened in others. They are bordered by enormous, 
cliff-bound canyons on most of their sides, and when they front directly on 
the plains, as in the southeast corner of Beartooth Plateau, present extremely 
steep slopes. In some places the surface is rolling, as on the summits of East 
Boulder and the northern areas of the Beartooth Plateau; at other places it is 
pitted with bowl-like or elongated depressions commonly partly filled with 
water; at other points there are combs, ridges, and dome-like elevations of solid 
rock or heaped-up masses of bowlder drift, resembling the "nunataks" described 
as projecting above the surface of the arctic continental glaciers. Streams head 
in the various tarns or in the springs with which the tracts. are liberall}' supplied, 
and become important feeders of the rivers and creeks in the reserve. 

Where not too closely sheeped in the past and where sufficient soil overlies 
the rock or bowlder basement the land is covered with a close and ver}*^ tough 
sward of alpine and subalpine grasses and sedges, and in the height of the summei 
is brilliantly bespecked with multitudes of many-hued flowers. * Around the springs 
and points of seepage and in crevices of rocks grow tangled thickets of frutescent 
willows, while on the more level and drier ground the herbaceous arctic willow, 
rising scarcely 2 or, at the most, 3, inches above the surface of the soil, spreads 
its thin mats and twigs along the gi'assy sward. 

All the larger and more easily accessible of these tracts have been pastured, 
none very closel}^ except the Beartooth Plateau areas in Tps. 8 and 9 S., Rs. 18, 19, 
and 20 E. , which have for many years been favorite sheeping grounds for flocks owned 
in the vicinity of Red Lodge and in adjacent townships across the Wyoming line. 
Everywhere throughout these sheep runs the land has - been overgrazed, and coarse 
alpine plants, worthless for pasturage, have either wholly or in part supplanted the 
former grass}^ turf, or where other species of vegetation have not usurped the 
ground the grass remaining has been eaten so close that only mere stubs remain. 

Situated above timber line lands of this class are, of course, of no particular 
importance in the forest economics of the reserve. They have, however, a large and 
far-reaching value as conservators and retainers of the precipitation on the region 
and as regulators of the run-off. Their lakelets and tarns are effective natural 
reservoirs, and are so situated that by means of low embankments across their outlets 
their storage capacity can readily be increased tenfold or more. Where lakelets 
and tarns are lacking, or where they have been drained b}^ the erosion of the natural 
dams at their outlets, marshes and springy ground have taken their place and seiTe 
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the same function in the regimen of the streams at their sources. The grassy turf 
on the uplands and around the margins of the lakelets and tarns, and the tangle of 
willows and heavy sward which spreads over the swampy and marshy tracts have 
the same beneficent influence and action on the water conservation in these alpine 
areas that the forest cover has on the regions at middle elevations. The grass cover 
effectually prevents gullying and excessive evaporation. If the grass is destroyed 
gullying begins, the loosened material silts the hollows and depressions that hold the 
lakelets, the water level is raised without corresponding elevation of the natural 
embankments at their outlets, and finally the lakelets are levelled and drained. In 
order that the grass cover of these tracts may remain intact and serve the important 
purpose it now does, grazing will have to be closely watched and regulated. Sheep- 
ing, whether in large or small bands, should be entirely prohibited, and the number 
of cattle and horses allowed on the tracts should be restricted to the lowest possible 
number. On the lands included in Beartooth Plateau and situated within the 
area discussed, gullying is apparent as yet only in isolated localities and has not 
proceeded to any alarming extent. But on the b.nds of the plateau across the 
Wyoming line and in the region surrounding Beartooth Lake, the evil effects of 
overgrazing, as displayed in the formation of gullies, are abundantly in evidence. 
Great gullies are opening out in the slopes of the ridges hemming in this lake on 
the west, the gullying following exactly the lines of excessive sheeping. On this 
particular tract a large band of cattle was pastured during the summer of 1903. 
They were rather closely herded, and to escape flies and other insect pests were 
accustomed to bunch up on comparativel}^ small tracts near the lake. Where this 
bunching occurred, as well as on adjacent areas which were being overgrazed in 
consequence, the turf was quite as completely destroyed as ever it was on bedding 
places of sheep, showing that there are no essential differences in the effects 
following overgrazing, whether accomplished by cattle or sheep. 

liAKlES AND TARNS. 

Bodies of standing water, other than marshes and swamps, cover 32,500 acres 
of the reserve. Without exception they owe their existence to past glacial action. 
Some occupy shallow basins and glacial cirques in the alpine areas, dammed and 
held back by ledges of rock, or by walls of morainic debris across their outlets. 
Others are situated in the bottoms of canyons and are formed and held back by the 
remains of terminal moraines stretching across the valley. Most of them are 
shallow and of small area. The largest in the reserve is Mystic Lake in T. 7 S., 
R. 16 E., covering 1,500 acres, situated in the canyon of West Rosebud Creek. 
The lakelets are most numerous in the southern portions of the reserve, in the 
high, extensively glaciated alpine areas east of upper Stillwater River, where they 
are found by the hundreds, occupying shallow depressions in the great granite uplift 
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of the region. Rarely they lie singly; usuall}^ they are in groups of 4 to 7 or 
more, connected by little rivulets. Sometimes they are fringed by narrow 
belts of timber or lines of brush, but more frequently their surroundings are 
bare rocks, or steepW sloping tracts of alpine meadow down to the water's edge. 
They are gradually disappearing, in part by silting from adjacent slopes, and in 
part by deepening of their outlets and consequent drainage. A large nunilxn* 
have disappeared in this way and now form tracts of merely marshy ground. 

The lakes of the reserve are of great importance, in view of future plans for 
water storage. Scores of the small ones could be turned into large lakes by moderate 
and not costl\" embankments across their outlets. All the streams heading in thoni 
are feeders to rivers whose waters are utilized for irrigation in the agricultural 
districts in the lowlands, and there can scarcely be any doubt that in course of 
time these natural reservoirs will be enlarged and utilized to the utmost. 

FOREST CONDITIOKS. 

COMPOSITION AND RANGE. 

The forest in the reserve is almost wholly coniferous, and is made up of the 
following species: 

Limber pine ■ Piniis flexili> 

Lodgepole pine Pi mis nmrrayana 

Yellow pine * IMmis pondcmsa 

White pine I*inn^ montictla 

White-bark pine rinu< all)i.-anlis 

Red fir rsciKltxtuL'a laxifdia 

Subalpine fir \])lt'> la-i«K arpa 

Engelmann spruce Ticca ciiLr<-liiiajini 

The deciduous trees are represented b}" aspen, eottonwootU, varicni- -[xcics of 
arborescent willows, hawthorn, wild cherry, and service Ikmtv. rin -piu h - of incs 
with diameters exceeding 3 inches at the base occur in tin* followiiiu" j)ro|)oiiioii>: 

Compantioji of forest in Absaroka division of Yelloirstone Jir.'iirrr, inrlinlht'i trr,s nj >,li ,j, ,,•',. r - 

diameters of S inches ninl ujnrtinL - 

Liml)er i)ine i^ 

IxKigepole pine \'\ -|„ 

Yellow pine ^ '' ' /^'"^ 

White pine -^^fei^ 

White-bark pine ^ ?WiWP Wf'M--^"' 

Ked tir 

Siibalpine fir ^^^ 

Kngelmann spruce . ^ 

Afl|>en and cottonwood 

Other fjpocies of broad-leafed trees, less than f' Wlll— ^MIi^ 
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The general arrangement and distribution of these species is simple. At 
elevations of 5,500 to 6,000 feet limber pine, small proportions of yellow pine, and 
scattered copses of red fir form thin fringes of forest, or, on northern slopes, fairly 
well-stocked stands. From 6,000 to 8,000 feet lodgepole pine forms the great mass 
of the forest. It occurs either in practically pure growths, generally closely stocked, 
or mixed with red fir and Engelmann spruce; the red fir is particularly abundant 
on dry, rocky slopes; the Engelmann spruce is most common along the canyon 
bottoms, in places with considerable seepage or where the lodgepole pine has 
attained an age of 150 years and upwards. Above the 7,800-foot level the lodgepole 
pine thins out and is replaced by white-bark pine, subalpine fir, and Engelmann 
spruce, which together constitute the subalpine forest zone. The broad-leafed 
trees — aspen, cottonwood, and arborescent willows — are mostly confined to the 
canyon bottoms, and are seldom found above the 7,500-foot level. 

The timber line is at an elevation of abou^ from 9,300 feet on northern and 
western slopes to 9,800 feet on southern exposures. It rises, however, as the eastern 
edge of the reserve is approached, until in some places along the eastern verge of 
Beartooth Plateau it reaches 11,000 feet. Near the timber line Engelmann spruce 
is found in greater abundance and vigor than any other species. Next comes the 
white-bark pine, while the subalpine fir generally occurs at lower altitudes. Both 
the spruce and white-bark pine dwindle rapidly in stature as elevation is attained, 
until at their uppermost limits they are mere depressed shrubs. 

Within their altitudinal limits the species, except the white pine, are found in 
the timbered area in all parts of the reserve. Their relative abundance, however, 
varies greatly. The limber and yellow pines are most common in the foothills in 
the northern townships; the yellow pine, however, forms in all cases a very small 
ratio of the timber in any localit}^ and is practically lacking in all of the interior 
areas. The white pine occurs chiefly in the bottoms of Davis Creek, an aflSuent of 
West Boulder River, and in the Slough Creek bottoms in T. 10 S., R. 12 E. It is a 
very rare species in either locality, only scattered trees occurring, set in mixed stands 
of lodgepole pine, red fir, and Engelmann spruce. The white-bark pine is found 
throughout the subalpine zone. Usuall}' it forms only a small proportion of the 
forest, but occasionally, as in the eastern portion of Hell Roaring Creek Basin, it 
becomes so abundant as to constitute 75 to 85 per cent of the stands. 

The lodgepole pine is very plentiful; it forms fully 75 per cent of the forests 
below the subalpine zone, and, excluding the lower areas bearing red fir and limber 
pine, will amount to 90 per cent. It frequently forms nearly or quite pure 
growths, especially while in tlie sapling stage, and in mature stands where the 
forest is beginning to assume its normal composition seldom falls below 35 to 50 per 
cent. Its re^lative abundance and preponderance are wholly the result of past fires. 

The red fir extends throughout the lower areas of the reserve. It occurs in 
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small stands of pure growth while in the sapling stage, and in more or less mixed 
stands as mature age is reached. Lodgepole pine is its most common associate in 
the mixed stands, with lesser proportions of Engelmann spruce, the red fir in such 
situations forming from 15 to 30 per cent of the stand. 

The subalpine fir occurs most abundantly in the lower areas of the subalpine 
forest. It is always set in mixed stands where it seldom or never exceeds 15 to 28 
per cent. 

The Engelmann spruce is found abundantly throughout the reserve. While the 
species here properl}^ belongs to the subalpine- forest type, it occurs lower than 6,000 
feet, following the streams in their downward course almost into the plains. In the 
subalpine forest the spruce commonly occurs in mixed stands and forms from 15 to 
45 per cent, occasionally rising to 75 per cent, of the growth, as in the lowest areas 
of the subalpine forest in the eastern tracts of Hell Roaring Creek Basin. Where 
the percentage of the species runs high it is always set in old-growth stands. 

The composition of the forest is neither normal nor ultimate, but represents a 
transitional phase due to the numerous fires which have devastated the region 
for centuries, particularly during the last 200 years. The lodgepole pine is most 
numerous because here it is a more abundant seed producer, and is better able 
to adapt itself to the changes in soil and moisture ratio, and probably in chemical 
composition of the soil caused by the tires. Burned stands, composed in part of red 
fir and in part of Engelmann spruce, have been replaced by lodgepole pine in areas 
where it originally formed only a comparatively small percentage. As the lodgepole 
pine reaches maturity and the stands become more open through natural thinning it 
will, in course of time, be largely displaced by red fir and spruce. 

In the subalpine zone the composition of the forest is more nearly normal than 
in the areas in which lodgepole pine prevails. The fires have here reduced the 
percentage of Engelmaun spruce, but have not favored the increase of other species, 
as the burned areas are either grassy or unforested, and the spruce is slowly spread- 
ing and eventually, when fully established, will greatly exceed its present percentage 
in the subalpine forest. 

AGE AND SIZE OF TREES. 

The greatest diversity prevails in the ages of the trees. Stands 15 to 20 years 
old are associated with growths 75 to 100 years of age and with veteran stands 200 
.o 300 years old. This condition has been brought about by fire, the diflferent ages 
larking burns of different periods. Of the entire forest below the subalpine 
zone 10 per cent is less than 50 years old, 50 per cent more than 50 and less than 
120 years, while the remaining 40 per cent comprises veteran stands from 120 to 
800 years of age. 
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Except in perpetually moist and rich soil the growth of the trees is slow. Limber 
pine requires one hundred and twenty to one hundred and fifty years to reach heights 
of 30 to 40 feet, with breast-high diameters of 16 to 18 inches and clear trunks 12 to 
15 feet in length. Lodgepole pine in close-set stands averages 70 to 90 feet in length, 
with breast-high diameters varying from 8 to 12 inches after one hundred to one 
hundred and fifty years of growth. White-bark pine and other trees of the stibalpine 
forest at high elevations are slow growing. To reach a breast-high diameter of from 
10 to 16 inches, and a length of bole from 25 to 45 feet requires one hundred and 
eighty to two hundred and fifty years. In similar situations Engelmann spruce 
requires from one hundred to one hundred and twenty years to attain equal dimen- 
sions. In moist situations at low or middle elevations Engelmann spruce will reach 
heights of 50 to 60 feet, with breast-high diameters varying from 16 to 24 inches in 
one hundred and twenty to one hundred and forty years. The red fir is likewise a 
slow growing tree, owing to its habitat on dry and rocky soils. It requires from one 
hundred and twenty to one hundred and fifty years to attain breast-high diameters of 
12 to 18 inches, with lengths of bole varying from 60 to 80 feet. With the exception 
of the lodgepole pine very little timber in the reserve develops any considerable 
length of clear trunk. Limby and knobby boles with rapid taper and large crowns 
are the common characteristics. The lodgepole pine, set in close-stocked stands from 
the first, generally develops long, symmetrical, columnar trunks, although it rarely 
has a large diameter. 

CHARACTER AND VOLUME OF MERCHANTABLE TIMBER. 

The timber in the reserve, valuable for commercial purposes, may be divided 
into two classes: (1) Timber of sufficient dimensions and quality to furnish saw 
logs, and (2) timber fit only for fuel, fencing, pole, railroad ties, and mine props. 
The mill tiniber is present in much the smaller proportion, owing to the prepon- 
derance of the lodgepole pine, with its slender, pole-like growth, and the generally 
low, stocky stature of the other species of trees. 

More mill timber is obtained from the lodgepole pine than from any other 
species, owing to its accessibility and abundance, and to its uniform distribution in 
areas having the most favorable climatic and soil conditions. 

Next in volume comes Engelmann spruce. Although the total volume of the 
species is less than one-half that of the lodgepole pine the volume of mill timber is 
nearly 87 per cent of that of- the pine, owing to the fact that the spruce of mill-timber 
dimensions is chiefly an old growth and it8 yield of saw logs is much greater propor- 
tionally than that of the lodgepole pine. Inversely its yield of fuel and pole timber 
is much less, amounting to only 33 per cent of that of the pine. The spruce is but little 
used either for mill timber, fuel, or fencing material because the heaviest and best 
stands of the species occur in localities remote from transportation or demand. 
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The red fir ranks next in volume. Its mill-timber yield is only 40 per cent of 
that of the spruce, while its total volume is 55 per cent. Its volume of fuel and 
pole timber is Htill more disproportionate, being only 14 per cent of that of lodge- 
pole pine, while its total volume is almost 40 per cent. These variations are due to 
the fact that only a small quantity of the red fir is found in veteran or middle-aged 
stands, most of it being very young and unfit for commercial purposes. The red 
fir is little utilized. Most of it is difficult of access, growing on rocky, steep slopes 
or remote from transportation, and owing to the stringy and tough character of 
its timber is not ver^^ well liked. 

The whitebark pine grows to mill-timber dimensions only in Slough Creek and 
Hell Roaring Creek bottoms. It has not, so far as is known, been utilized in the 
region for any purpose, but is included in the estimates because in the localities 
mentioned it grows to the size required for saw logs. 

The white pine forms only an inconsiderable portion of the mill timber. In the 
Davis Creek region it is easy of access, and would probably have been cut out long 
ago had the loggers in the West Boulder Valley been able to distinguish the tree from 
the limber pine, which also occurs nearby and which, in close-set stands, much 
resembles the white pine. 

The 3'^ellow pine is of still less volume than the white pine. Owing to its occur- 
rence in the foothills only, it has been logged wherever found, and most of it has 
been cut out. The climatic conditions and its general altitude are inimical to the 
growth and extensions of the yellow-pine stands. 

The yield of the mill timber varies from less than 1,000 feet B. M. per acre in 
the higher areas and in the tracts adjacent to the foothills to 10,000 feet B. M. on the 
tracts embraced in the bottoms of Davis Creek and middle West Boulder Eiver, the 
Slough Creek bottoms, and portions of Buffalo Creek Valley. The highest yield 
observed anywhere was in the lower subalpine areas on the east side of Hell Roar- 
ing Creek Basin, where small tracts with veteran stands of nearly pure growth Engel- 
mann spruce carry from 20,000 to 25,000 feet per acre. The diametral dimensions 
of the mill timber are small unless the logs are cut from Engelmann spruce, 
which will yield logs from 14 inches to 2 feet in diameter when squared. Logs 
from other species are much smaller, the average for the reserve being scarcely 
above lOJ inches squared, and running from 10 to 15 logs per 1,000 feet B. M. 

The yield of pole and fuel timber is comparatively large, owing to the close-set 
character of the lodgepole-pine stands, which furnish more than 50 per cent of the 
total volume. The yield of the subalpine forest zone is also considerable, when the 
generally open character of much of the growth on these areas is considered. This 
is owing to the preponderance of old growth in this type of forest, which often gives 
a larger volume of wood on an equal area than do the closer set but less advanced 
stands at lower elevations. The quantity per acre of pole and fuel timber varies 
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from 500 to 900 cubic feet for the thinnest and most scattered suhalpine stands to 
3,000 and 4,000 cubic feet for the closely stocked, middle-aged lodgepole-pine forest. 
In some of the very heavily stocked areas in Slough Creek and Hell Roaring Creek 
basins the amount rises to 10,000 cubic feet per acre. With the exception of Slough 
Creek and Hell Roaring Creek basins little of the area carries fully stocked stands. 
Notwithstanding rocky and comparativel}'^ barren soil, the region will be capable of 
sustaining at least twice the volume of timber it now does, if fires are totally 
suppressed, grazing and cutting, restricted, and sheeping absolutely prohibited. 

The total volume of mill timber in the Absaroka division, estimated on the 
minimum basis of 8 inches in diameter, breast high, and 10 feet of available bole, 
with the proportions furnished by each species, is as follows: 

Volume of mill timber in Absaroka division of Yellowstone Forest Reserve. 

Feet B. M. 
Limber pine 1,000,000 

Lodgepole pine 434, 000, 000 

Yellow pine 980,000 

White pine 3,550,000 

White-bark pine 8,000,000 

Red fir 147,950,000 

Subalpinefir 1,000,000 

Engelmann spruce 376,200,000 

Total 972,680,000 

This gives an average stand slightly in excess of 2,190 feet B. M., per for- 
ested acre. 

The volume of pole and fuel timber in the Absaroka division of the reserve, 
including the woodlands, is as follows, basing the estimates on diameters not less 
than 4: inches, breast high: 

Volume of pole and fuel limber t» the Absaroka division of Die Yellowstone Forest Reserve. 

Cubic feet. 
Limber pine 11,235,000 

Lodgepole pine 511,900,000 

Yellow pine - 1,440,000 

White pine 300,000 

White-bark pine 82, 230, 000 

Redtir 76,200,000 

Subalpine fir t 1 12, 050, 000 

Engelmann spruce 155, 100, 000 

Aspen and cottonwood 2, 100, 000 

Total 952,555,000 

The average volume of pole and fuel timber is nearly 2,000 cubic feet per acre. 
Counting 180 cubic feet of timber equal to 1,000 feet B. M., the average stand is 
raised to 2,390 cubic feet per timbered acre. 
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CUTTING. 

The logged and culled areas comprise 41,650 acres, of which 22,000 acres are 
forested tracts and 19,650 acres are woodland. Probably all or a greater portion 
of the woodlands, 37,200 acres, have been more or less culled during the last thirt\^ 
or thirty -five years, but many of the traces of the early cutting are now obliterated. 
Except in the areas adjacent to upper Boulder River the cutting is confined to the 
north, east, and south edges of the area discussed. Most of the cutting has been for 
the purpose of obtaining mine props, fuel, and fencing material. A smaller (juantity 
has been used for railroad ties and burned for charcoal. 

In the valleys of Boulder and West Boulder rivers, 50 to 90 per cent of the 
sizable red fir, spruce, and lodgepole pine was cut in 1882 or 1883, or po.s.si])ly in 
1881. The cutting extended south from the north line of the reserve up the West 
Boulder 2 or 3 miles and up the Boulder 10 or 12 miles, while comparatively little 
timber appears to have been taken out of the valley of the East Boulder. Cutting also -r. 

took place on Boulder River near its head and is still actively carried on. In addition ^i^il 

to this, a small sawmill is now established a few miles below the former camp of Indo- t! ) 

pendence. A small sawmill is established in the valley of the East Boulder, about 3 | 

miles south of the north line of the reserve, and another in the middle Still water I 

drainage in T. 5 N., R. 15 E. These mills are small and as yet have niad<^ little inroatls [ 

on the forests in their respective localities. From the East Bouldcn-. skirting the foot ^ > 

of the range around to the Rocky Fork drainage the forest has Ix'en cut and culled |^ j 

from 10 per cent to total. The cutting has been confined to a narrow strip and is not ^ 

in a continuous belt. A large portion of the timber taken hero within th<^ past six or 
seven years had been fire killed. In the Rocky Fork Creek drainaire the cutting area 
extends 3 to 4 miles up the two forks of the stream. A groat doal of timber has 
been taken for mine props in the coal mines at Rod Lodge, for foncino and fiu^l for 
the ranchers, and for cordwood for the lime burners in T. 8 S., Ks.. li» and I'o K. 
Here much of the timber cut had been fire killed. 

Around Cooke City in T. 9 S., Rs. 14 and 15 E. 7,oo() acnvs liave Ikmmi iD^u-^-d or 
culled, the cut varying from 10 per cent to total. The cutting was fm- the pnuijiii 
of supplying mining timber to the various properties around Cooke City, fnri 
stamp mills which formerly milled the ores of that region, and i har< oal to oii 
two small smelters which have long since ceased operations. ^ < 'Vjiiiv^'' « uttin 
going on there at present, merely enough to supply fuel to (\h ^ 
to the few miners doing assessment work. In the sontliwcMj 

discussed, in the Crevice district, there has been some cuttini^ t'i.>i3BRI^^^^^^^^W^^BPi^^ 
fuel, but the cut has been small. Various other tracts in th 
over and culled, but the total amount removed has ])e( n in^ 
body of the forest at middle elevations and nearly all of th( -^ 
not been touched by the ax. 
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No attempt has been made to leave the cut-over area in clean condition. There 
has been no piling of tops, except on the areas cut over since the ranger patrol of 
the General Land Office was established. However, much of the cut-over area, 
in the Boulder drainage especially, has been burned over and the tops and limbs 
thus removed. In general the cutting itself has caused no particular damage to the 
forest floor nor to the young growth. Most of the cut timber consisted of lodgepole 
pine, and owing to its abundant and rapid reproduction the logged tracts, where not 
run over by fire, are promptly restocking. There is one exception to the rule noted, 
namely, at Cowles mining camp near Haystack Peak. This camp is only 700 or 800 
feet below timber line. The supply of timber in the immediate vicinity is limited, 
while the consumption, although not rapid, is constant. Here the steep hillsides 
are being totally denuded by the choppers and, with the limited and slow restockage 
of the subalpine forest, a long time must elapse before new stands replace those now 
being cut. 

Most of the timber is exceedingly difficult of access and can only be taken out 
of the reserve with much labor and expense. Except for local use, or unless means 
of transportation through the National Park are provided, so as to reach the heavy 
stands in Slough Creek and adjacent basins, the bulk of the forest will remain uncut 
for a century or more. Boulder and Stillwater rivers and Rocky Fork Creek are 
drivable during high water, but these streams are sunk in deep, rocky canyons, and 
the amount of timber accessible by way of them is small. 

BURNS. 

The area^ burned over during the last thirty-five or forty years aggregate 
138,410 acres. The tracts are of varying extent and occur in all portions of the 
area, but more particularly in the northwest quarter, in the Boulder, Rosebud, and 
Rocky Fork drainage basins. They are of smaller extent in the southern third of 
the area, although by no means wholly lacking. 

As far back as its history can be traced the forest has been more or less devas- 
tated by fires, its age and composition proving that these were very common and 
of wide extent during the Indian occupancy of the region. The large preponder- 
ance of lodgepole pine, is wholly the result of these fires, the great complexity and 
variation in the age of the stands indicating successive ones during centuries. Not 
less than 70 per cent of the forest land has been burned over within the last one 
hundred and twenty years, showing that since the coming of the white man there 
have been more fires than when the Indian held possession. In the last twenty- 
two years 24 per cent of the forest area has been burned, while during the one 
hundred and thirty years preceding about 45 per cent was swept by fire. 

The forest fires in this region are remarkable for their destructive force and 
intensity. Here and there are uneven aged stands, where extremes in age and a 
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mixed composition prove that occasionally the fires did not consume or kill the entire 
stand. But as a rule most of the older fires made a clean sweep, and in nearly every 
iDstance the fires of modern date have done the same. 

The destructiveness of the fires is due to the great quantities of litter which 
accumulate during the process of natural thinning, and also, to a lesser extent, to the 
character of the ground cover. Duff, or humus, is nearly lacking, except on a few of 
the northern slopes, and plays no particular part in the spread and intensity of the 
fires. The general ground cover consists of moss, usually a thin layer 2 or 3 inches 
in depth, a slight sprinkling of pine needles, low shrubs, mostly species of huckle- 
berry, and more or less of a grassy turf or sward. During the dry season all this 
material burns readih', but does not make a hot or high flaming fire. It is different 
with the litter. The great mass of dry or partly dry wood of which it is composed 
makes hot and flaming fires, consuming or killing all live timber. The litter is 
derived in part from unconsumed debris left behind after previous fires, and in part 
from trees killed by excessive stockage and consequent overcrowding. The dense 
stockage is a sequel to fires and one of the phases of reforestation. When a 
tract of forest situated below the upper subalpine areas between the 8,000 and 6,500 
foot levels is destroyed by fire lodgepole pine almost always follows as the primary 
restockage In at least 98 per cent of the cases. It is always set exceedingly close, 
having 10 to 20 seedlings to a square foot of ground in favorable situations. The 
close-set trees develop long, slender shafts, and as the stand becomes older the natural 
process of thinning begins. The final result is that when the stand reaches 80 to 
100 3"ears in age it is filled with long, slender dead trees, and is a veritable tinder 
box. Most of the stands of the ages mentioned are choked with such accumula- 
tions of dead and fallen timber. Further additions to the inflammable material are 
furnished by the wreckage of the former forest, as often in a forest through which 
fire has run there is left standing a mass of seasoning timber, although every tree 
may be killed. Gradually the fire-killed trees are thrown down by the wind, 
forming great tangled masses of kindling wood for future fires to feed on. All 
of the destructive fires of recent years appear to have originated, or at least to 
have gained headway, in the debris that litters the close-set lodgepole-pine stands, 
and as these constitute the great mass and hence the most valuable portions of the 
forest, they need to be particularly guarded. 

RESTOCKAGE. 

In the subalpine areas young growth is almost everywhere scanty, whether 
as restockage after fires or as the ordinary renewals in the growing forest. The 
grassy openings made by fires during the Indian occupancy are very slowly giving 
way to a yoCing growth of spruce and white- bark pine. A potent cause for the 
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scantiness of the young growth in the subalpine forest is the low ratio of cone 
and seed production, characteristic of all subalpine trees when growing at high 
elevations. Some of the species, as the white-bark pine and subalpine fir, do not 
readily bear cones nor mature their seeds at any altitude in this region, and as most 
of the subalpine tracts are situated well above the limits of growth for the lodge- 
pole pine, this tree, with its abundant seed production, does not become a factor in 
the restockage. The most prolific of the subalpine trees is the spruce, which in 
time is bound to form the larger proportion of this type of forest, and will be 
followed by the subalpine fir as taking second rank. The great snow banks, which 
each season pile up at these altitudes, likewise hinder restockage, as they bend 
and break multitudes of young trees beyond recovery. 

The uppermost line of forest presents a ragged and wavy line, apparently 
advancing and receding from time to time, but there are no very definite indications 
of any change in the altitudinal limits of the general timber line within the life of 
the present forest. If any changes are now taking place they are wholly in the 
direction of an upward movement — that is, there is a tendency toward higher 
mean temperatures and less precipitation in the subalpine and alpine areas, witJh 
corresponding elevation of the timber line. 

. In the great mass of the forest between the low levels occupied by the wood- 
lands and the subalpine zone reproduction is abundant where not interrupted by 
repeated fires over the same area. In the veteran stands where the composition of 
the forest approaches normal — that is, a preponderance of Engelmann spruce at the 
upper and intermediate levels and of red fir at the lower, young growth is present 
in sufficient quantities to maintain the density of the stands and their present com- 
position. In the veteran stands composed of lodgepole pine young spruce and red 
fir are gradually regaining ground that they formerly occupied. In young and 
middle-aged stands the lodgepole pines are set so close that there practically can be 
no additions of any other species. The restockage on ground denuded by fire is 
nearly always composed of lodgepole pine, unless the tract is situated at low 
elevations where well-advanced growths of red fir prevailed on adjacent areas and 
lodgepole i>ine formed but a small percentage. In such cases the young growth 
is chiefly red fir. On tracts denuded by logging operations mixed stands composed 
of red fir, spruce, and lodgepole pine are apt to come in from the first, even if the 
pine forms the larger proportion of the surrounding forest. In some cases, at 
the lowest altitudes, aspen comes in and forms extensive and long persistent 
growths, whether the tract was denuded by fire or cut. The general rule, 
however, is that where openings are made in the forest either by fire or ax 
between altitudes of 6,400 and 7,900 feet, the species of inferior value, here the 
lodgepole pine, will form hy far the largest percentage of the restockage, and will 
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continue to occupy the ground until, in the process of natural pruning and 
thinning, the more valuable and less tolerant red fir and spruce succeed in 
reestablishing themselves. 

Openings made by fire are always more favorable to a larger per cent of lodge- 
pole pine in the restockage than is the case where cutting has thinned or destroyed 
the stands. The cause for this is principally the destruction of the cover in the 
former case and its conservation in the latter, affording a proper germinating layer 
or seed bed for the seeds of the red fir and spruce, which in this region apparently 
need some such cover. Where fire destroys a restockage growing on a tract burni'd 
over fifteen or twenty years previously, some changes occur in the soil extremely 
inimical to any subsequent reforestation. Tracts of this sort are likely to become 
brush covered, and a decade or two may pass before forest growth again appears on 
them. Burns of this sort occur in the northwest and northeast quarters of tlie 
area. The common brush growth in such cases is composed of Ceanothm rthfti- 
nu8 and Shepherdia canadensis. 

Reproduction in the woodland areas is slow and sparse as a rule. The heavy 
grass cover more or less prevents germination of seeds of the coniferous trees com- 
posing the stands, and none of these species is at all prolific in seed production in this 
region. Exceptions to the general scarcity of seedling and sapling growth in the 
woodlands occur in T. 7 S., R. 18 E. Here tracts, formerly y^rass covered and 
aggregating 9,000 or 10,000 acres, have within the last thirty or thirty-five years 
been transformed from woodland to forest, with dose-set stands of lod^epoh^ pine 
and aspen, which have spread out from the forested mountiiin region in the township 
adjoining on the south. 

TOWNSHIP DESCRIPTIOX8. 

in the absaroka division. 
Township 2 South, Range 14 East. 

7bp^^ra/?Ay.^— The central and eastern portions of this to\vn>hip eonipii 
of very steep and broken ridges, with an altitndiniil ninoc^ between the .»j 
and the 6,000-foot contours. In the extreme northern and in thr \ve>-(ei 
the ridges sink into a rolling foothill country intersected l»y niinK ioik 
ravines. The township forms the extreme northern end of ili«' ^ r!lo\\,-t<)n« 
Reserve, and its system of ridges and spurs represiMit the n<ui1rr!Nf7v!:^' 
of the great mountiiin masses which constitute the eastern i>oit 
drainage in the central areas of the Absaroka division. 

Mm ing. — None. 

Soil. — Here and there in the valleys the soil is a oi;i\ < ll\ 1 
it consists of clay and gumbo. 
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Agricrdtural adaptability, — Along the west line of the township in the Deer 
Creek drainage there are small tracts of tillable land. In general the region is much 
too rough and rolling to be cultivable, and lacks water for irrigation. 

Grazing capacity. — The western and northeastern areas, composed chiefly of 
thinly stocked woodlands or of tracts devoid of trees, are suitable for stock ranges. 
Portions have long been used as sheep runs and have been more or less badly 
overgrazed 

Drainage conditions. — The outflow originating in the township is of small 
volume, and is carried by upper Deer Creek. Most of the runs and ravines are dry 
daring summer and fall. 

Tovms and settlements, — None. 

Forest conditions.^— The forest is composed of red fir, limber pine, and lodgepole 
pine, red fir being the prevailing species. On the northern slopes the stands are 
set close; elsewhere they are thin and scattering. Fifty per cent of the forest con- 
sists of young sapling stands — reforestations after fires that burned thirty to fifty 
years ago. The timber is difficult of access. 

Woodlands. — The woodlands comprising the foothill region or tracts below the 
5,500-foot contour carry a thin and scattering growth of limber pine, yellow pine, 
red fir, aspen, and cottonwood. The growth possesses only a fuel value. 

Cutting. — Small quantities have been culled for farm use in various places along 
the north and west lines. 

Burns. — Six or eight years ago extensive fires in the central portion of the 
township laid waste large blocks of red fir and lodgepole pine, and destroyed most 
of the standing timber on the tracts burned over. 

Reproduction. — Reforestation is scanty on the more recent burns. The tend- 
ency^ is toward brush growth instead of timber. Red fir is the prevailing species 
in the restockage. On tracts burned over thirty or forty years ago close-set 
stands of red fir are coming in abundantly. 

Undergrowth. — Light. 

Litter. — On the burned-over tracts litter of dead and fallen and partly 
consumed timber is abundant; elsewhere there is little of this material. 

Humus. — None. 

Classification of lands in T/gS., R. U E. 

Acres. 

Forested 9,540 

Wooded 5,700 

Nontimbered ." 7, 800 

Badly burned 3,800 

Logged None. 

Agricultural '. 1,000 

Grazing ( including woodlands ) 8, 700 

Bare rocks '. 1.000 
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Total utand of timber in T. 2 *<?., /?. lA E. 

cwww,.-^ xrin u«,>»^.. I Pole and fuel Total volume of 

^J^»«- . Mill timber. ^^^^^ all iimU>r. 

I ( 

FertB.M. Cubic fat. Cuhir/tcf. 

UiiiWr pine 3,000,000 3, 0(H), (KM) 

l»itfepole pine 3,000,000 3,000,0(M) 

Yrl'Mw pine 800,000, 500, 0(^ , 644, (km) 

Reii nr 9,000,000 ' 5,000,000 [ 6,()L>0,(mk) 

F.n^v^lmann spnitv 550,000 400,00<") 499jmM» 

TouU 10,350,000 I 11,900,000 ' i:?, 7()3. (>(K) 

_ _ , ! 

* \i''».*i:'-»n of htrfft in T, 2 X, R. 14 E.^ including trees of all species irith basal diameters of S Inrhrs ami 

upuard. 

Per oont. 

Limberpine •- 15 

Lolgepole pine '2'^ 

Yellow pine :; 

Reil fir 5»;. 7 

Enselniann spruce :{ 

Township 3 South, Range 10 East. 

X'j^tjraphy. — The portion of this township within tho limiiN (»f the n s»'rv(^ lnw 
an area of 15.3*>4^ acres, consisting mostly of extremely stoej). louL'^h. jmd ink ky 
cre>ts. peaks, and slopes with deep and narrow interveiimir (any on--. ( )ii tlio noiih 
and we>t the township is bordered by the levels of tlio Vell»»\\ -lonr \iill.y. tioin 
which. !>eyond an intermediate narrow strip of broken foothill n^: ion. the nioim- 
ta'Rous area< rise with steep, bold fronts to elevations ^.^'i lo.oou f.Mt. '\\w >uniinit< 
i-f iLe ridjre^ generally are narrowband together with the upi)."!- -h.pr- and th«'ir 
i\:n:*-n'U«- precipitous rock escarpments, show evervw In rr di < ])ly ti-^in< d. r:i])ill\ 
-r^:::-'''I-:.g -tnita. 

j/7 .; .y, — None. 

fr' tt* .^' '-'y-^'v/v. — The grazing areas of tht* township at tin' l.-wti . t- \ :ii '"i-. 
' --^-I-t rf -rr-riil {Kirk^i and optMiings, scattered gladi"- :it tlu' ln;id-..t li.i 
•tt'- ^T*.-* '-r *^iir«'-c<>v«M*ed ridges at or a)K)ve timhtM* line, an-! ti-:hi- t»i!;p"';:' "'' 
:-: "—--•: "'-y r^^v-nt lire>; in all, NH) acres. 

A.' ' ' ' ''' '/'A y'^'^"*/'/^.— No portion of tlir tnw ii«.|ii|) i- -i; I i •:. !<>: I-". 

• . -L. \*-T>.'' '.*. T:j** valleys are too narrow and ^tonv, t: - - ' ~ • ' :.;. 
--'*':, i".-:, r. j-'.-nil, the elevation too high. ItT^^V :-* » • > 

_j -^-^-^['v tfiin, >toiiy. and }M)wldt'r->tr<'\N n i iir< : _ .^I^SBBS^s : -^^^ 
/" ' r - ,* r»h*th]hitj /v/yw/r////. Thr hiu luT .1 : . '..'•*T»v*ir*^-^^-- • '-•■ 

.: • /^ . ..i** • -^^ f "» i'»^r. Kiariy of the high nortliern ^l(.j). - . 
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the, summer. Much of the precipitation, however, is lost in the talus and debris 
which litters the valley bottoms and the slopes. The chief drainage channels are 
Deep, Suce, and Mission creeks, the waters of which are more or less utilized for irri- 
gation purposes. 

Tminis and Htttleinents, — None. 

Fovent conditions. — The forest generally is thinly stocked, with the exceptions 
of lodgepole-pine stands at middle elevations and small tracts of mixed growth along 
northern slopes bordering Mission Creek in its upper and western portions. Fifty 
per cent of the forest is composed of young growth 30 to 50 years old — reforestations 
after fires which burned that long since. All the slopes directly fronting on the 
Yellowstone Valley up to 7,000 feet bear stands composed of red fir to the extent of 
95 per cent, mostly of the common, slender, eastern Montana type. The forest in 
the upper portions of the canyons and on the higher slopes is composed of stands of 
lodgepole pine, often 95 per cent pure, alternating with mixed stands of subalpine 
fir and Engelmann spruce, all of small size, even when of mature growth. The 
forest along the high crests and near timber line consists of more or less scattered 
trees of subalpine fir, white-bark pine, and Engelmann spruce, stocky and stunted 
in growth. As a whole the forest in the township is too small for mill timber, and 
is valuable chiefly for fuel, and most of all for the stability it imparts to the steep, 
loose, crumbling, and sliding mountain slopes that make up the larger portion of 
the township. All of the timbered areas are difficult of access. 

Cutting, — Small quantities have been cut here and there on upper Suce and 
along the middle areas of Mission Creek. 

Burns, — Burns have been frequent and extensive, both in past and in present 
times. All the young growth 30 to 50 years old, both of lodgepole pine and of red 
fir, as well as the old and mature, pure-stand, lodgepole-pine growths, mark clean- 
burning fires of various ages. The burns of recent times, swept clean of forest and 
not yet restocking, aggregate 3,800 acres. 

Reproduction, — Reproduction is slow and deficient on all the recently burned- 
over ground and also throughout the thin and scattered subalpine forest. On areas 
burned over forty to sixty years ago young growth is abundant and is composed of 
red fir and lodgepole pine, set close and fully stocking the ground. In the mature, 
or partly mature, forest 3'oung growth is present in moderate quantities, sufficient 
to maintain the present density of stands. 

Undergrowth, — On the burned-over slopes, which are not yet reforesting, brush 
growths composed chiefly of Ceanothus velutinus are abundant. In the close set 
sapling stands of red fir and lodgepole pine undergrowth is practically lacking. 
Throughout the older forest there is a moderate amount of scattered undergrowth 
composed of juniper scrub, aldera, willows, and mountain ash. 

9574— No. 29—04 3 
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Litt&r. — Abundant except in the subalpine areas. It consists of dead and down 
timber, in part the unconsunied debris remaining after fires and in part trees killed 
by crowding in the close-set lodgepole pine stands. 

JIumus. — None, or at the most a thin topping of moss and pine needles in the 
older forest. 

Snoio and rock slides, — Frequent throughout all of the higher areas of the 
township, as shown by the accumulations of debris in the bottom of the canyons. 

Classijication of lands in T, 3 »S'., R. 10 E 

Acres, 

Forested 6,560 

Nonforesteci 8,800 

Badly burned 3,S00 

Logged (culled) 250 

Agricultural None. 

Grazing 1,000 

Bare rocks 4,000 

Total stand of timber in T. S S., R. 10 E. 



Species. 



Mill timber. 



Feet B. M. 
1, 600, 000 



Pole and fuel i Total voluun- oi 
limber. all timb«M. 



1, 200, 000 



Lodgepole pine 

White-bark pine 

Red fir 

Subalpine fir i 

Engelmann spruce \ 2, 600, 0(K) 

Total 5,400,000 



Cuhtrjxi. 


Ciibtrfot. 


4, 5(K). UX) 


4, 7SS, (HiO 


SOO, 000 


80< >, (M H » 


2, (>00, nou 


2,21<i,00O 


S(K), 000 


S(X), 000 


.').')(), 000 


1,0 IS. 000 


S, ()5ti, o(H) 


^^()22, 000 



^ll 



Composition of forest in T. 3 S,, R, 10 E,, including frees of (ill sjtfri^.-^ uith hdnnl >liu,nrf, r.< <>/.■: in<-}i,.< awl 

upivard. 

I'.-! <-.!lt. 

Lodgepole pine on 

White-bark pine 

Red fir : : 



Subalpine fir 

Engelmann spruce . 



Township 3 South, Kan(;e 11 Kast. 
Topography.— A\\ of the township with the extt^ption of i 
and a portion of the southeast quarter consists of a r(Mii!li, dr 
of mountains, which in the most elevated portions iittjiin-> :iltiri 
feet. The ridges and spurs are narrow, rocky, stocp. iml^ 
with serrated and pinnacled crests. The ctinyoiis, nciuoali 
bound, are littered with great accumulations of howld* i -. Jl 
of the township comprises a rolling foothill rouion. in \\ 
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pecipitoua, toipq^wHifid 
contracted asid diff" 
16 northeast quarter • / 
li narrow creek yrf^^ 
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leys and swales separate long easterly and westerly combs and ridges. The 
southeast corner of the tract is chiefly comprised in the valley of West Boulder 
River, a depression 600 to 700 feet below the summits of the inclosing ridges, 
here broad and open, but near the south line of the township contracting into a 
canyon. 

Mining, — None. 

Soil. — ^Throughout the mountain areas the soil is thin and stony, and the surface 
is littered with bowlders. In the foothill region in the northeast quarter of the 
township the swales and creek bottoms have a deep, rich, loamy soil, while the 
ridges generally are stony and strewn with great masses of bowlder drift. The 
bottom lands in West Boulder River have a thin, loamy soil, resting on clear 
gravel and boulder drift. 

Agricultural adaptability. — The swales and creek bottoms in the foothill 
region and the bottom lands in West Boulder Valley are agricultural in charac- 
ter and are occupied and in cultivation wherever irrigation is possible. The 
mountain areas contain no agricultural lands. 

Grazing capacity. — All of the northeast quarter of the township that is not 
susceptible of tillage and that does not bear forest is giuzing land. Small tracts of 
grass land also occur in the valley of the West Boulder and as scattered glades along 
the creek bottoms throughout the mountain areas. In the aggregate the grazing 
lands comprise 3,500 acres. 

Drainage conditions. — The run-off is abundant. Small pools and springs are 
numerous at the heads of the canyons. Many of the high northern slopes hold banks 
of snow throughout the year. Much of the run-off sinks and is lost in the steeply 
upturned and deeply fissured limestone strata of the region, and in the vast morainic 
accumulations in the larger canyons. Where conditions are favorable the streams 
are utilized for irrigation purposes. 

Smno and rock slides. — Common and frequent at all seasons. Enormous masses 
of overhang, mostly fissured and rapidly crumbling, occur all along the higher sum- 
mits, while the talus slopes are loose and sliding on substrata of wet, clayey mud. 

Towns a7id settlements. — There are no towns. Settlers are living on the culti- 
vated areas in the northeast quarter of the township and in the West Boulder 
Valley up to the south line of the township. 

Forest conditions. — With the exception of the lower areas in the canyon of Davis 
Creek, a tributar}'^ of the West Boulder entering along the south line of the town- 
ship, the forest is composed of stands thinly stocked, in so far as relates to the mature 
forest. Small tracts of the slopes adjacent to the foothill region carry moderately 
well-stocked stands of sapling red fir, which is the prevailing species in all the lower 
areas of the northern portion of the township. The foothill region is sparsely 
stocked with scattering stands of this species along the creek bottoms and on northern 
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^ ^ of ^^^ combs and ridges. In the interior portions of the township lodgepole 

^X^^^^^^ ^ngelmann spruce, and subalpine fir form the forest in the valley bottoms and 

-j>-« ^^^ ^4^'^^ elevations. At higher altitudes the lodgepole pine thins out and is replaced 

^^ ^^^^^^Jjite-bark pine. The forest is much broken and irregular, owing to the many 

'Xy^ -■ ^ l^urns and bare rocky expanses devoid of soil that occur everywhere in the 

^«^*^ ^ ^-pt^' ^ *^^^ ^* growth are represented, from pole stands 30 to 40 years old to 

^r«^^ ,^^X-e stands 160 to 200 years old. One-fourth of the forest is less than 100 years 

•r*^^ rphe heaviest stand, and the most prolific in mill-timber dimensions, occurs in 

c>^ -fys^vi^ Creek bottoms along the south line of the township. It yields from 

^^.r-urK^ *^ 10,000 feet B. M. to the acre and is composed principally of red fir 120 to 

^•^ ^ ^esTS old, with small proportions of spruce and the western white pine {Phiits 

^^^ Outtifig'—T^e stands in West Boulder Valley were cut and culled 75 per cent 

^Ijc time of the Northern Pacific Railroad construction to furnish tie timber. 

^ ^^a areas in the foothills have also been cut over to supply local demands for 

^urns. — Small areas of burns, 6 to 20 years old, are scattered throughout the 
rest* The largest tracts of burned forest are situated in and contiguous to West 
xioul^®^ Valley. They comprise in the aggregate 3,200 acres, and are practically 
leftH burns, all the timber having been either consumed or killed. 

jlepToduction, — Reproduction is slow and deficient on all the higher slopes and 
jpjnits. It is moderate at middle elevations except on the bums, where, outside 
f West Boulder Valley, there Is little or no young growth. On the burns where 
restockage has begun lodgepole pine is the leading species. In the foothill 
reffion fto^ ^" *^® slopes fronting on those areas red fir is the predominating 
species. In the mature forest there is a moderate amount of young growth com- 
t)osed of the same species which form the old growth. 

XJiviergT(noth. — ^The undergrowth is scanty. It is composed of willows, alders, 
juniper scrub, and the like. 

Litter* — Litter is abundant in the more vigorous and close-set stands; else- 
where there is little. It is chiefly composed of the unconsumed debris from 
former fires and of trees killed by overcrowding. 

^y/ffius. — On northern slopes a thin cover of moss and pine needles. 

damficaticm of lands in T. S S,, R. 11 E, 

' Acres. 

R>reBted 10»1«0 

Nonforested 12,880 

Badly burned 3,200 

Ix)gged 1'^^ 

A^cultural ^'^^ 

., . 3,500 

(Trazing t^, wv 

Bare nK'kfl ^'^^ 
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Total stand of timber in T, S #S'., R, 11 E, 
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Species. 



Mill timber. 



Limber pine 

Lodgepole pine 

White pine 

White-bark pine .. 

Red fir 

Subalpine fir 

Engelmann spruce. 



FeetB.M. 



1,600,000 
500,000 



21,000,000 
6,500,000 



Pole and fuel 
timber. 



80,000 

1,800,000 

300,000 

500,000 

12,000,000 

4,000,000 

5,000,000 



Total , 29,500,000 



23,680,000 



Total volume of 
all timber. 



CvbicStei. 

80,000 

2,070,000 

390,000 

500,000 

15,780,000 

4,000,000 

6,170,000 



28,990,000 



Compomiion of fared in T. S S., E. 11 E., including trees of all species with basal diameters of S inches and 

upward. 

Percent 
Limber pine 0.2 

Lodgepole pine 10. 8 

White pine 1 

White-bark pine 3.9 

Red fir 62 

Subalpine fir 15 

Engelmann spruce 10 

Township 3 South, Raxge 14 East. 

Topography. — ^This township comprises a mass of steep, precipitous spurs and 
ridges rising to altitudes of 7,200 feet, which mark the northern terminations of the 
mountains of the Boulder drainage. It is drained partly by Deer Creek, and partly 
by East Boulder River. 

Mining. — None. 

SoU. — Gravelly loam, clayey and gumbo-like in places. 

Agricultural adaptability. — None. 

Grazing capacity. — Small tracts in the western areas, chiefly deforested hillside^ 
are grassed over and furnish limited areas of pasturage. 

Drainage conditions. — The run-oflf at the time of the spring break-up is large^ 
but, owing to the very steep and broken character of the region, does not last long. 
During the summer the creeks and rivulets heading in the tract are either dry or 
carry only an insignificant amount of water. 

Snow and rock slides, — Frequent in the central areas of the tract. 

Towns and settlements. — None. 

Forest conditions, — The stands are very much broken and scattered owing to 
the rocky ground and the extensive fires that have invaded t}ie region. The 
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higher areas bear stands of lodgepole pine, mostly in the sapling stage. At middle 
and lower elevations red fir is the leading species, 50 per cent of the timber being 
sapling growth. 

Woodlands. — ^The southeast and the northwest corners of the township are 
lightly stocked with timber and constitute woodland. The growth consists of limber 
pine, scattered yellow pine, and copses of red fir. 

Cutting, — None. 

Bums. — Extensive fires have run throughout the central and western areas. 
They date back six or seven y3ar8, and have destroyed all of the timber on the area> 
where they burned. 

Reproduction. — Deficient on the burned-over areas; abundant elsewhere. Ked 
fir predominates in all the young growth. 

Undergrowth. — Scanty. 

Litter. — Abundant on the burned-over ground. 

Humus. — None. \ 

Classification of lands in T. S S,, R. U E. 

Acre*. 
Forested 7,()«K) 

Wooded 2,.s(H) 

Nontimbered 1 :^, 1 so 

Badly burned n. Tii m ) 

Logged X(»iu'. 

Agricultaral Nniic. 

Grazing 1. »iso 

Bare rocks li . ( h )0 

Total stand of timber in T. 3 >S'., li. /; /;. 
species. Mill.un,..,, ''%^Cr' '^'::{ ulillX^' 

Limber pine 1.;;(h), niu) - 1. ;^^i.'-..j ., 

Lodgepole pine .' i .:>()( 1. 1 m h i ] :, i-.'^^ 

White-bark pine :;( »i i. (it n i ; ':^^551 

Red fir 12,000. OIK) K ("mi. immi t,. \,}^ 

••■■i?3l 
Engelmann spruce :5oo, (kki idd.j'iiii^ ^ i "'*%<] 

Total r_M>o(\ iHio 



'^\ 
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ComiM)sition of forest in T. S S,, R. 14 JE., incltiding trees of all species with basal diameters of S inches and 

upward. 

Per cent. 

Limber pine 8 

Lodgepole pine 36 

White-bark pine 1 

Yellow pine Scattered trees. 

Red fir 53 

Subalpine fir 2 

Engelmann spruce ^ 2. 5 

Aspen and cottonwood 3 

Township 3 South, Range 15 East. 

Topography. — ^This township comprises a tract of country situated at the head of 
Bridger and lower Deer creeks and forms the termination of one of the long northerly 
spurs which stretch out from the great mountain masses in the Boulder drainage to 
the south. It possesses a very rough relief, the entire township, with the exception 
of a narrow strip along the east line, being a succession of steep, rocky ridges and 
narrow, cliff-bound canyons. The altitude varies from 5,600 to 7,000 feet. 

Mining. — None. 

SoU. — Gravelly and clayey loam. 

Agricultural adaptability, — ^The township contains no tillable land owing to its 
exceedingly rough surface. 

Grazing capa/yity. — ^The southeastern and northern areas are in part well grassed 
and have long been used as pasture grounds, chiefly for cattle, and, to a lesser extent, 
for sheep. The pasturage is mostly bunch grass and has not been seriously over- 
grazed in any locality. 

Drainage conditions. — The outflow from the township is carried by Bridger 
and lower, or East Deer, creeks. The multitude of runs and mvines which intersect 
the tract are mostly dr}^ throughout the greater part of the year. The total run-off 
on the areas embraced within the tract is of insignificant volume. 

Snmo and rock slides. — Not infrequent in the central portions of the tract along 
the steep slopes of lower Deer Creek. 

Tov.m and settlements. — None. 

Forest conditions.-^The forest consists of red fir and limber pine at lower 
elevations with tracts of lodgepole pine at the highest altitudes. In general the 
stands are thin, and are scattered as copses of varj'ing extent over the rocky slopes. 
Here and there at the head of Bridger Creek and in the middle areas of the Deer 
Creek drainage are a few close-set stands of red fir. The red fir growth is largelj^ 
composed of mature stands, while the lodgepole pine is chiefly in the pole and sapling 
stage. 
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WijodlancU. — The extreme eastern and parts of the northern areas are thinly 
•tocked with i*ed fir and limber and yellow pine, and constitute woodlands. Climatic 
ci^nditions in part, but chiefly often repeated tires during the Indian occupancy of 
the region, are the causes of the thinly stocked conditions of the woodlands. 
Most of the area is capable of supporting moderate stands of forest. 

Cutting, — Small areas along Deer Creek in the northern portion of the town- 
ship have been cut over to supply local demands. 

Bufms, — The burned-over tracts are mostly confined to the southwest quarter 
of the township in the lodgepole pine stands, and are eight to ten years old. 
The destruction of timber on them has been complete. 

Meproiluction, — Scanty in the woodlands and in the lodgepole pine growths 
as well as on the burned-over areas. Young growth is abundant in the red-fir 
stands, and is composed almost wholly of this species. 

Undergrowth. — Very light. 

Litter, — Abundant on the burned-over tracts; little in other localities. 

Humus. — None. 

Ckusification of iands in T. S Si, R. IS £. 

AcmL 

Foregte<l 11,010 

Woode«l 5,800 

Nontimbered 8,200 

Badly burned 3,000 

Logjred (culled) 600 

Agricultural None. 

Grazing 4,300 

Bar© rocks 1,000 

JUal stitnd of limfj^ in T. S S., R. IS E. 

Species. 



Limber pino 

i^Mlgt»iH)le pint' 

RtHl rtr 

KngtOinaiin npruiv . 

Ti»tnl 



Mill timber. 


K>^e and fuel 
liokber. 


Tocil vol'iuie <4. 
*;; timber. 


r^.t B. M. 


1V>«: J''"*. 


O^tc jftt. 


l.OiXXtW 


3.000.000 


5,180,000 


2,0OO.0lX> 


6.1X10,000 


6,3»»,000 


10, SlW tUV 


.V 500, 000 


7,444,000 


500. OiX^ 




90,000 








14. o»X\ «XTO 


14..xX>.0i.Xl 


17,074.1X10 




(hnifHHiitiim nf Jorrttt in T, S X. /?. lo A"., iuciudinij t^rt^ t/a*.' tfffciti ur>ih Uvfo^ d",tm€ttrrt •/ J nohr* >utd 

upintrd. 

Fvr cent. 

LiinlKT pinr 10 

liodgt«|H)lo pino 35 

IUhI nr ^ 

Kn^'liiuuni spruiv • 2 
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Township 4 South, Range 10 East. 

Topography. — ^This township comprises high, rough mountains rising to eleva- 
tions of 10,000 feet, abounding with precipices and sharp declivities. The summits 
are rocky, fissured, and crumbling, and the canyons are narrow and littered with 
talus accumulations and debris swept down from the mountain sides by avalanches 
and landslips. Only 21,120 acres of this township are within the reserve, three 
sections, or 1,920 acres, in the northwest corner being excluded. 

Mining. — None. 

Soil. — All of the soil, except a thin top-dressing of loam, is derived from hard, 
granitic rocks and is highly siliceous and sterile. It rests on gravel and bowlders. 

Agricultural adaptahility. — ^The steep slopes, rocky and sterile soii, and high 
altitude render the land unfit for agriculture. 

Grazing capa^city.— The township has no grazing value. 

Drainage conditions. — ^There is a large run-off from th# high areas of the town- 
ship, but most of it is absorbed or sunk in the talus and morainic debris of the 
lower slopes and valleys, and comparatively little reaches the levels of the Yellow- 
stone Valley. The waters of the streams flowing from the western areas of the 
township are used to some extent for irrigation in the Yellowstone Valley. 

Snow and rock slides. — Avalanches of snow and rock are of frequent occurrence 
throughout all the higher areas. 

Totjons and settlements. — The township is uninhabited. 

Forest conditions. — The forest consists of thin stands of white-bark pine, Engel- 
mann spruce, and . ubalpine fir, scattered among the breaks of the slopes and around 
the heads of the canyons, while in the valley bottoms lodgepole pine, chiefly a 
sapling growth thirty to forty 3^ears old, forms the prevailing timber. Red fir 
occurs on the lower and warmer slopes of the western areas. Most of the timber is 
situated in inaccessible places and has only a fuel value. 

Cutting. — Small quantities have been cut in the western areas for farm use in 
the Yellowstone Valley. 

Burns. — The burns are confined to the western areas and aggregate 1,800 acres. 

Reproduction. — The reproductive capacit}^ of the subalpine forest is low. In the 
lodgepole pine stands at middle and lowest elevations young growth is abundant 
and vigorous. The burns are restocking chiefly with lodgepole pine in place of 
the former red fir and spruce. * 

Uiidergroicth. — Brush growth is moderatel}'^ abundant except in the subalpine 
forest, where it is light or lacking. It consists of cherry, juniper, juneberry, Ceano- 
thus^ and huckleberry of several different species. 

Litter. — In the lodgepole-pine stands litter is abundant. It consists of dead and 
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down timber, partly the result of past fires, and partly of trees killed by over- 
crowding in the too close-set stands. 

Humus. — Lacking, or a thin moss cover, on the northern slopes. 

Classijication of lands in T, 4 S., R, 10 E, 

Acres. 

Forested 8, 900 

Nonforested 1 2, 220 

Badly burned 1 , 800 

Logged None. 

Agricultural None. 

. Grazing None. 

Bare rocks and alpine 10, 420 

Total stand of timber in T. 4 S., R. 10 E. 



Lodgepole pine 

White-bark pine . . . 

Red fir 

Subalpine fir 

Engelmann spruce . 

Total 



Species, 



Mill timber. 



Feet B. M. 
2, 000, 000 



2, 000, 0(K) 

500, 0(H) 
4, 500, (KK) 



Pole and fuel 
limber. 



Cubic Jftt. I 
6,000,'000 ; 

480, 0(X) 
,S,(X)(), (MX) ' 
1, Suo, (XH) 
LM^Oo. (K><) 

1."). 'J.'Jn. <>(»(» 



Total volunu- (if 
all tiinln-r. 



Composition of forest m T. 4 'S'., R. 10 E., including trees of nH specif n frith f,tts,i/ ,!,< 

upward. 



Lodgepole pine 

White-bark pine. . . 

Red fir 

Subalpine fir 

Engelmann spruce . 



Cnfiir/ftt, 

4.)0. (MM) 

'A, :>♦)(!. <•(»(! 

1, MM). 1)0(1 
1*, 01»(). (HM» 

14, 040. OOO 



Si' 



TowNSHii* 4: South, Kan(.k 11 Kam. 

T(qH)grnphy. — The western part of the town^Iiij) <M.in])ii 
mountains — a portion of the main divide of tho Al»^ar«>k;i \\\\\\\ 
are cut b}' the narrow and cliflf-})ound trough of W'ost lionl. 
eastern portion consists of an elevated block of granite kn( 
Plateau, which rises to an altitude of nearly II.ihmj fcot. anl 1 
surface littered with great field.s of bowlders. The ])lat« an I 
and west by sheer descents, 1,0(M) to 1,o(H) feet in depth. \\ \\W 
canyons cut into its sides between immense, precipitous walU 



'I'll 



l.'i- ( 



ks off OB tbl» (&A€«. 

_»rt, bowldBir-llfttoiPBd 
rock. 
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Mining. — None. 

Sail, — Stony and gravelly glacial debris, with thin top-dressings of loam. 

Agricultural adaptability.— isone'j the mountainous and elevated character of 
the region makes agriculture an impossibility. 

Grazing capacity. — A number of wet meadows and glades in the West Boulder 
Canyon are adapted to giuzing purposes. The summit of West Boulder Plateau is 
covered with alpine sedges and grass and can be pastured, although access is difficult. 

Drainage conditions. — The tract has a large outflow. Springs, marshy tracts, 
rivulets, and creeks are numerous. Small ponds occur here and there. A large 
quantity of the outflow sinks in the talus slopes and glacial litter that lie in the 
valley of the West Boulder, and does not reappear either in the township or outside. 

Towns and settlements. — The township contains no settlements. 

Forest conditions. — ^The eastern areas carry no forest on the summit of West 
Boulder Plateau and only a thin subalpine growth along the upper line of breaks. In 
the valley the stands are composed of thickset lodgepole pine, with spruce and red 
fir, the latter reaching a height of 100 feet and a diameter of 3 feet. The stands 
in the extreme northeast corner consist chiefl)' of 25 to 30 years old lodgepole 
pine. The western areas of the township are in part situated above timber line, and 
in part bear thin, scattering stands of subalpine species. The bottoms of the West 
Boulder are not difficult of access and much of the timber standing there can be 
floated down the stream during high water. The timber on the higher slopes can 
not readily be reached. 

Cutting. — In the W^est Boulder Valley, near the north line of the township, the 
timber on 1,800 acres was culled 60 per cent by tie cutters in 1882-83. 

Burns. — Severe burns visited portions of the tract in 1882-83 and at intervals 
since that time. The burns are confined chiefly to the northern portion of the 
township, where the}^ occur on the slopes of West Boulder Plateau, near the outlet 
of Davis Creek and along the west bank of Boulder River. 

Reproduction. — There is as yet no restocking of the burned-over areas near 
Davis Creek nor on the higher slopes of West Boulder Plateau. Elsewhere in the 
township sapling growth is exceeding!}' abundant outside the subalpine areas, 
lodgepole pine everywhere replacing the burned red fir. Large tracts of the 
burns have restocked with close-set stands of aspen, which here and there is giving 
way to lodgepole pine. 

Zhidei'growtli. — Abundant throughout, except at subalpine elevations. 

Litter. — Abundant almost everywhere. On the burned-over areas the litter 
is enormous in quantity. The fire ran through exceedingly close-set lodgepole pine 
stands without consuming the trees, merely killing them, and the dead timber, now 
falling, forms almost impenetrable masses of woody d<^})ris. 
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Humus. — In the unburned forest, especially in the bottoms of West Boulder 
Valley, a layer of moss 6 to 8 inches deep forms the humus. In the drier situations 
this layer is only an inch or two in depth. 



Oamficalion of lands in T. 4 S.y R. 11 E. 



Forested 



Acres. 
10,240 



Nonforested ." 12,800 

Badly burned 2,400 

Logged 1,800 

Agricultnral None. 

Grazing 4 , 500 

Bare rocks 5,100 

Ponds and streams 800 



Total stand of timber in T. 4 S., R, 11 E. 



Species. 



Lodgepole pine 

White-bark pine. . . 

Red fir 

Subalpine fir 

Engeimann spruce . 



Total. 



Mill timber. 



Pole and fuel Total vt.luriu- of 
timber. all timber. 



FettB. ;-. 
10, 000, 000 



18,000,000 
12, 000, 000 



C\ibicfe(t. 

14, 000, 000 
8, 0(X), 000 
6, 000, 000 
8, (X)0, (K)0 
5, 000. 0(K) 



40,000,000 81,0(X),0(X) 



Cvhk\Ui(. 
15, 800, (HH) 
3, 0(X), 000 
9, 240, (H)<") 
3. (X)0, 000 
7, 100, (HM) 

3S, 200, 000 



Composition of forest in T, 4 S,, R, 11 K, including trees of all ftj^ecifs irith hnml dianutn's 

and upward. 



Lodgepole pine 

White-bark pine 

Red fir 

Subalpine fir 

Engeimann spruce 

Aspen and cottonwood . 



Township 4 South, Rangk 12 East. 

Topography. — The western and central areas of tlir townvln: 
rocky spurs stretching eastward from the so-eallod West nnnifi 
attain elevations of 10,000 feet and end with steep. Ixiwkler m?^^ 
valley of Boulder River, which cuts through the easteiii \)\\v\ ■-■' 
bottoms of this valley, one-fourth mile or less in width. ( 
low terraces. The valley is hemmed in on the west and ei 




mi of two oil? lUbip©© 
I by steep, cliff-linod^ 
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talus-covered slopes risingf 2,500 to 3,000 feet before merging with the summit levels 
of the inclosing ridges. 

Mining. — ^Placer claims and prospects on quartz leads of uncertain value are 
located along Boulder Valley. None are ore producing, and the placers are not now 
worked for their mineral contents, but have mostly been turned into hay meadows 
and pastures. 

Minerals, — Gold. 

Soil. — ^Thin and gravelly, consisting almost wholly of detritus derived from 
hard, siliceous granite rocks, with a slight top-dressing of loamy matter. Much of 
the levels and terraced slopes in the Boulder Valley are thickly strewn with 
bowlders. 

Agricultural adaptability. — Small tracts of land on the lowest terraces in the 
Boulder Valley are utilized for agriculture. In the aggregate 1,200 acres are 
cultivable. The slopes and summits of the ridges and spurs are too steep and rocky, 
and situated at too high altitudes to be available for farming. 

Grazing capacity. — The tracts at present utilized for pasture comprise 4,600 
acres, and consist of temporarily deforested fire glades in the Boulder Valley and of 
alpine and subalpine meadows on the high summits bordering the valley. 

Drainage conditions. — A large volume of run-off originates in the township. 
The district contains no lakes nor tarns, but the high areas in the western and central 
portions give rise to numerous creeks. The drainage is carried by Boulder River, 
which here is from 25 to 35 feet wide, with a depth varying from 14 to 25 inches at 
medium stage of water. The stream along its lower courses in the townships north 
of the reserve is of great importance in irrigation work. 

Snow and rock slides. — Of frequent occurrence along the steep breaks of 
Boulder Valley.* 

Towns and settlements. — The district contains no towns. Farmsteads are scat- 
tered along Boulder Valley on the agricultural lands. Near the north line of the 
township, in the valley, is a small collection of houses, or a sort of hamlet, named 
Contact. Miners' cabins are scattered throughout the mineral-bearing areas. 

Forest conditions. — The forest is thinly stocked. At low altitudes it consists of 
small stands of lodgepole pine and red fir, surrounded by extensive burns, while at 
higher elevations thin lines of trees and copses of small extent are scattered among 
the rocky breaks and grassy glades. Most of the timber grows in inaccessible 
places and has only a fuel value. 

Cutting. — ^The timber in the accessible portions of the Boulder Valley was 
culled by tie makers in 1882-83. Since then most of the cutting has been to supply 
the local demand of the farmers in the region. Small quantities have been cut here 
and there by prospectors and miners. In all, 2,500 acres have been cut over, and 
60 per cent of the timber on these tracts removed. 
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Bur7is, — The region has been visited bj^ severe and extensive fires, mostly 
during 1882-83. The immediate valley of Boulder River has suffered most severely, 
and many of the fires have been clean burning, consuming everything. In the 
aggregate, 7,600 acres have been burned over. 

Jiej/roduction. — The restocking processes throughout the district are slow and 
deficient. In the subalpine area.s V'oung growth is scanty. The burned-over tracts 
are reforesting tardily, lodgepole pine at low and middle elevations everywhere 
replacing the former stands of red fir. 

Undergrowth. — The brush growth is scanty except here and there on the burned- 
over tracts, where close growths of Oeanothiis are occupying the ground and prevent- 
ing reforestation. 

Litter. — In portions of the burned-over ground and in lodgepole-pine stands 75 
to 90 years old are large accumulations of dead and fallen pole timber in various 
stages of decay. 

Ilumns. — None. 

Classification of lands in T. 4 S.j R. liS E. 

Acres. 

Forested 6,000 

Nonforested 17,040 

Badly bunied 7,600 

Logged and culled over 2, 500 

Agricultural ' 1,200 

(irazing 3, 000 

Bare rocks and alpine 5, 240 

Total stand of timUr in T. 4 S., R. 12 E. 



Lodgepole pine 

White-bark pine. . . 

Red fir 

Subalpine fir 

Engelmann spnu-e . 

Total 



Species, 



Mill timber. 



Pole and fuel 
timber. 



Ftti B.M. 



2,800,000 ' 
800,000 



3, 600, 000 



Cubic fed. 

4,000,000 
200,000 

2, 500, 000 
350,000 
500,000 



7,550,000 



Total volume of 
all timber. 



Cvbirfcd. 

4,000,000 
200,000 

3,004,000 
350,000 
644, 000 



8, 198, 000 



Composition of forest in T.4S.j R. 12 E.y including trees of all species with basal diameters of 3 inches and 

upward. 

Per cent. 

Lodgepole pine 50 

White-bark pine 5 

Red fir 45 

Subalpine fir 1.5 

Engelmann spnioe 3 
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# Township 4 South, Range 13 East. 

Topography » — The western and central areas comprise high, subalpine tracts 
rising to altitudes of 10,000 feet. In the eastern areas the narrow, rocky canyon 
of the East Boulder cuts through the mountains, which, on the eastern side of the 
canyon, again rise steeply to subalpine heights. 

Mining, — None. 

Soil, — Gravelly loam, mostly stony and strewn with bowlders. 

Agricultural adaptalnlity, — Small tracts, in all 500 acres, situated in the canyon 
of the East Boulder are tillable. The remainder of the township is too high and 
rocky for agriculture. 

Grazing capacity, — The township contains no proper grazing lands. Small 
glades and temporarily deforested burns are used as pasture ground by the few 
settlers in Boulder Valley. 

Drainage cotulitions, — The high subalpine areas, from which snow is never absent 
any great length of time, discharge a large amount of water, most of which runs off 
by way of East Boulder Canyon. The tract as a whole is an important natural 
reservoir for maintaining the flow in the main Boulder River, the water of which 
is largely used for irrigation purposes on the agricultural lands adjoining the 
Yellowstone Valley. 

Snaio aixd rock slides, — Frequent in the high areas in the southeast corner of 
the township. 

Tovms and settlements. — Six settlers live on the agricultural lands in East 
Boulder Canyon. Outside this area the township is not inhabited. 

Forest conditions, — The lower portions of East Boulder Canyon bear close-set 
stands of red fir, lodgepole pine, and spruce, one-third of which is sapling growth, 
representing reforestations after fires which burned a half century- ago. The old 
growth varies from 120 to 175 j'ears of age. The red fir is mostly of the tall, slender 
tj'pe, the spruce of the low, stocky, limby form. The subalpine species are scattered, 
some as small copses or thin lines, others in compact stands of larger extent. This 
township at its lower and middle elevations, and particularl}' in the East Boulder 
canyons, has been one of the best stocked townships in the reserve, but owing to fires 
has lost most of its timber during the last twenty or twenty- five j^ears. 

Cutting. — The* cutting has been confined to the lower portions of Boulder 
Canyon. Part of the cut has been for local and farm use, part for sawmill purposes. 
The cut and culled areas aggregate 1,500 acres. 

Burns, — Extensive burns have devastated the township, chiefly in the southern 
and eastern areas, destroying the forest on 5,700 acres. 

lit product ion, — Restocking of the recent burns has not yet begun. On the 
older burns a close-set young growth of lodgepole pine is replacing the former 
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stands of spruce and red fir. In the subalpine stands young growth is moderately 
abundant, and is sufficient to maintain the present density of the forest. It is chiefly 
composed of Engelmann spruce. 

Undergrowth. — Dense willow and alder brush are abundant in the canyon bot- 
toms and on the lower slopes. In the subalpine stands there is little underbrush. 

Litter. — Throughout the burns and in the sapling stands there is a great deal of 
litter consisting of dead and fallen fire-killed timber in various stages of decay. 

Humus. — The humus on northern slopes consists of a thin moss cover, hikI 
elsewhere of light layers of pine needles. 

Clamfication of lands in 71 4 S., R. IS E. 

Forested 

Nonforested 

Badly burned 

Logged 

Agricultural 

Grazing 

Bare rocks 

Lakelets, tarns, and streams 



Lodgepole pine 
White-bark pine 
Red fir 
Subalpine fir 
Engelmann spruce 




ComposUion afforest in T. 4 S.^ R. IS E.j including trees of a// sjh'ri(>s n-ith hasdl (llnii>t't> /•>• "f .: 'ii,< in <■ ni,d 

upward. 

Lodgepole pine 
White-bark pine 

Red fir 

Subalpine fir 

Engelmann spruce 

Township 4 South, Rangk 14 Ea^i. 

Topography. — The western and central areas of xhv tou-^ 
rough mountains rising to elevations of 10,000 feet. In tlir j^ 
gradually spread out and form long and comparatively low i jriP 

Milling. — None. 
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Soil. — Stony, gravelly, and strewn with bowlders. 

Agricultural adaptahility. — ^The region is worthless for agriculture, owing 
partly to its thin and stony soil, but chiefly to its high altitude. 

Grazing capacity. — No portion of the region is a proper grazing tract, but the 
woodlands in the northeast corner of the township, comprising 2,000 acres, have a 
grass and sedge cover, and would serve for pasturage purposes. 

Drainage conditions. — The run-off is small in volume, and is mostly confined to 
the western slope, whence it flows into East Boulder River. On the eastern areas 
of the township most of the water channels are dry runs during the larger portion 
of the year. 

Snow and rock slides. — Infrequent. 

Towns and settlements. — None. 

Forest conditions.— The forest is of the subalpine tyi)e. Along creeks and on 
northern slopes of ridges where it has not been destroyed by fire it is generally low 
and scrubby, and consists of scattered patches and isolated stands. It has only a 
fuel value. Much of it forms the tinaber-line fringe of arborescent growth, and is 
depressed to the stature of shrubs. 

Woodlands. — ^The timber growth in the northeast comer of the township con- 
sists of scattered trees and small copses, chiefly limber pine, with small proportions 
of red fir, and constitutes woodlands. The tract contains 2,000 acres, and the 
timber on the same has only a fuel value. 

Gutting. — None. 

Bums. — Extensive burns occur throughout the forested areas. They date back 
seven or eight years, and have destroyed the timber on over 14,000 acres. 

Beproduction. — Scanty throughout and on the burned areas mostly lacking. 
The woodlands have scarcely any young growth. Lodgepole pine forms the bulk 
of the restockage at the higher elevations, red fir at lower altitudes. 

Undergro^oth. — Verj' light. 

Litter. — The burned-over areas are encumbered with large quantities of partly 
consumed woodv debris. In the woodlands litter is lacking. 

Humus. — None. 

Clasgification of lands in T. 4 'S'., R. 14 E. 

Acres. 
Forested 3,900 

Wcxxled 2,000 

Nontimbered 17, 140 

Badly burned 14,530 

Logged None. 

Agricultural None. 

Grazing None. 

Bare rocks and alpine 2,610 

9574— No. 29—04 4 
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Total stand of limber (pole and fuel) in T, 4 *S'., R. U E. 

Cubic feet. 
Limber pine 1, 000, 000 

Lodgepole pine .* 2, 000, 000 

White-bark pine 500, 000 

Red fir 500,000 

Subalpinefir 850,000 

Engelmann spruce 600, 000 

Total 5,450,00<3 

ComposiHon of forest in T. 4S., if. 14 E., including trees of all species with basal diameters of S inches and 

upward. 

Per cent. 
Lodgepole pine 75 

White-bark pine 4 

Subalpine fir 10 

Engelmann spruce 11 

Composition of the woodland growth in T. 4 S.j R, 14 E, 

Percent. 

Limber pine SO 

Bed fir 20 

Township 4 South, Range 15 East. 

Topography. — The relief of the region is made up of numerous low ridt^es and 
combs, separated by comparatively broad and shallow canyons: the wholo forms a 
sort of rolling plateau region constituting foothill country on the wi^sti rn slopes of 
the East Boulder-Stillwater divide. 

Mining. — ^None. 

Soil. — Gravelly loam is found in the southwestern areas. In the remainder of 
the township the soil is clayey and gumbo-like. 

Agricultural adaptability. — The rolling character of the ret^fion and the impos- 
sibility of irrigation in the district preclude agricultural operations. 

Grazing capacity. — Practically the entire township is a «:razin^- area. In the 
northwest corner of the township fire has destroyed the f()re>t eover on a small triit 
and made it temporarily available for grazing. With the (»xeepti(>n of this arcjjylij' 
of the woodlands and the nontimbered tracts, separatinj^- the <litVereiit >tMii«= 
arborescent growth, are covered with a thick and close sward of hinu h ^ra->>v -: i^^^ 
yet ver}^ closely pastured. 

Drainage conditions. — The outflow from the township is i n ^ p_ffi^tg^i^u j > V'U.iMiji 
Most of the creeks and canyons are mere dry runs. The la» lv^^^^^^^^jSii!;fi5l^^v^i 
the reason for the small amount of pasturing to which tlu' t rar i'giS!B?SBi!i!fe 

Smni) and rock sUd^iS. — None. 

Towns and settlements. — None. 

Forest conditions. — The township contains no forc^st. 
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Woodlands, — ^The woodlands comprise 60 per cent of the tract. The timber 
occurs as small copses, thin lines, and single trees scattered over the entire tract. 
The growth is composed ot limber pine, red fir, and yellow pine. The pines are 
mostly old growths, while of the red fir 50 per cent are sapling stands. 

Cutting. — None. 

Bums. — In the northwest corner 1,500 acres of land formerly forest covered 
have been burned over within the past six or eight years. 

Reproduction. — Red fir is reproducing freely, and in many places along the west 
line of the township this species is encroaching on the woodland area. The repro- 
duction of the limber and yellow pine is slow and deficient. 

Undergrowth. — ^Very sparse; in most places lacking. 

Litter. — None. 

Humus. — None. 

CToMt/Scotion of lands in T. 4 S., R. 16 E. 

AcroB. 
Forested None. 

Wooded 13,000 

Nontimbered 10,040 

Badly burned 1,500 

Legged None. 

Agricultural None. 

Grazing 8,540 

ToUd stand of timber in T. 4 SL, R. 16 E. 



Spedea. 



Limber pine . 
Yellow pine . 
Bed fir 



Total. 



Mill timber. 



Fset B. M. 



100,000 
400,000 



500,000 



Pole and fuel 
timber. 



Cubic/eet. 
850,000 
50,000 
900,000 



1,800,000 



Total Yolume of 
all timber. 



CuMc/eet. 
850,000 
68,000 
972,000 



1,890,000 



Composition of forest in T. 4 S., R. 16 -B., including trees of aU species with basal diameters ofS inches and 

upward. 

Per cent 
Limber pine 37 

Yellow pine 2 

Red fir 60 

Aspen and cottonwood 1 

Township 4 South, Range 16 East. 

Topography. — ^The township consists of a rolling table-land varying in elevation 
from 5,500 to 6,000 feet. It is cut and furrowed by numerous shallow canyons, 
ravines, and gullies, and in its eastern portion by the valley of Stillwater River. 
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Mining. — None. 

SoU. — ^Clayey loam. Sandy, gravelly, and bowlder-strewn tracts are of common 
occurrence in the valleys. 

Agricultural adaptability. — ^The valleys are agricultural where not too stony. 
In some localities the uplands are tillable without irrigation, but in general the higher 
ground can not be cultivated successfully without irrigation. 

Grazing capa^ty. — ^The entire township, outside the tracts actually in cultiva- 
tion^ is essentially a grazing area. 

Drainage conditions. — Very little drainage originates in the township. Water 
for irrigation is obtained from the streams, chiefly from Stillwater River, that head 
in the mountain regions to the south. 

Snow and rock slides. — None. 

Towns and settlements. — ^Farmsteads are scattered throughout the township on 
the agricultural lands. There are no villages or towns. 

Forest conditions. — The township contains no forested areas. 

Woodlands. — Scattered trees and small copses of aspen, red fir, and limber pine 
occur over most of the township. The growth is too thin to classify the tract en en 
as woodland, in the strict sense of the word. 

Cutting. — The timber has been culled over throughout for farm uses. 

Bums. — None. 

Reproduction. — There is a moderate amount of 3'ount( <rr<>wtli in the southern 
portions of the township, where stands of red lir are sprino:ini: up on many of the 
northern slopes and show a marked tendency to spread into tiie adjoinino trrassy. 
nontimbered areas. Most of the district is capable of supporting niodeiately well 
stocked stands of red fir and limber pine. Its present t^ias^y, lii^Jitly tinil>erecl con- 
dition is wholly due to repeated fires during centuries of Indian o((uj>ancy. with the 
consequent suppression of seedling growth. 

Undergrmvth. — None. 

Litter. — None. 

Ilmmis. — None. 

Clamjication of Jamh in T. 4 ^- . /»' . /'* /-• 

Woodland grazing 2( i. :>i i ' ^ 

Agricultural L\ ">|i 

Total »tcmd of timber (pole antf fuel) in T. ^ N., /.'. p: I'. '' 

Limber pine, yellow pine, red fir -.. :'i^ 

Composition of the woodland stands in T. 4 ^S'., It in K., inrhtdnuj fn.s n{ ,:!i -^^nmm''^W^y^^'-'--*>.^>>i*r^ 

S inches ami njnr'n-'l. ''^^^^^^^^M^^-jlt 

Limber pine -f^ 

Yellow pine 

Red fir 

I 
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Township 4 South, Range 17 East. 

Topi^raphy. — This township consists of rolling plains intersected by small 
draws and creek bottoms and, in the western areas, cut by the comparatively 
level and shallow valley of Stillwater River. Bluffs and steep escarpments of rock 
border most of the larger creek valleys. 

3Iining, — None. 

Soil. — Sandy and gravelly loam, here and there bowlder strewn; the loam 
is deep and rich. 

Agricultural adaptability. — The lands are agricultural wherever irrigation is 
possible. 

Grazing cajHicity. — The tract is grass covered throughout where not cultivated. 
It has been badly overgrazed in all localities. 

Drainage conditionH. — Small springs occur here and there. Verj^ little drainage 
originates on the tract. Most of the runs and creeks heading in the township are 
dry during the greater part of the year. 

Tmons and settlements, — There are no towns in the region; farmsteads occur 
wherever agriculture is possible, particularly in Stillwater Valley. 

Fm'est and woodlamd conditions, — The township contains no forested areas. 
The woodlands consist of scattered limber pine and occasional yellow pines, small 
aspen groves and cottonwood along the creek bottoms and around springy places — 
practically merely small wood lots. 

Township 5 South, Range 10 East. 

Topography, — This township comprises a portion of the main Absaroka range 
situated between the drainage of West Boulder River and Yellowstone River on the 
west. It is a rough bed of mountains, chiefly situated above the 9,000-foot con- 
tour, a few of the peaks rising to elevations of 11,200 feet. It is deeply and boldly 
sculptured, and bristles with jagged summits, overhangs, and pinnacles. 

Min ing. — N one. 

Soil. — Thin, stony, and bowlder strewn. Much of the higher areas are entirely 
devoid of soil. 

Agricultural adaptibility. — The altitude of the township prevents agriculture. 

Grazing capacity. — In all places in the alpine and higher subalpine areas where 
a soil cover exists the ground is covered with a grassy or sedgy turf. All of these 
tracts are inaccessible for stock. 

Drainage conditions, — The volume of water flowing from the township is large. 
Part of it drains into West Boulder River and part into the Yellowstone on the west 
through various small creeks, the waters of which are used for irrigation purposes in 
Yellowstone Valley. 
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Snmr afitf r(H*k iflidt'^. — Favored by the steep slopes, precipices, and unstable 
conditions of the talus slopes, snowslides and rock slips are of frequent occurrence. 

Taw^i^ and nt'ttf^*mt*fitit. — The township is uninhabited. 

Fort\^f cofufifiona. — ^The high elevation of the region is prohibitive to an exten- 
sive development of the forest. Most of the tract is situated above timber line. 
The forest is largely of the pure subalpine type, scattered thinly over the slopes, 
growing in small copses in the hollows among outjutting ledges, and forming more 
or loss continuous stands in the bottoms of the larger canyons. The heaviest 
stands of timber in the township occur in the main canyons of West Boulder Kiver 
and on the slopi\s facing Yellowstone Valley. They are composed of lod^epole 
pine and Engelmann spruce, and in the southwest corner of the township are chiefly 
made up of sapling stands. Small tracts fronting on Yellowstone Valley are 
accessible for logging operations; most parts can not be reached. 

Cutting. — None. 

Burn^. — In the aggregate, 450 acres in the western areas. 

Hejynxiuction, — Scanty in the subalpine forest; abundant on the western areas, 
where the lodgepol6 pine predominates in all the young growth. 

Undergrowth, — Willows, alders, and mountain ash along the streams. The >ui)- 
alpine forest has little brush growth. 

Litter. — Abundant in the western areas and consisting of dead and down timber. 

Sumtis. — ^Thin cover of moss on northern slopes. 

Chmfiration of lands in T. 5 S., R. jo E. 

Forested S.cXX) 

Nonforeeted IS, (HO 

Badly burned 4.x) 

Logged ^^.Iu^ 

Agricultural X« au . 

Grazing N. r. . 

Bare rocks and alpine 14. ^*a' 

Total fiand of timber in T. o N.. K. 10 K. 

Speciea. Mil: xunU r ' 

/Wf ]: V 

IxMlgepole pine 8,i>>«10hi --'...l'" --'-. ^.^> - 

White-liark pine r.!^ ^ -^M '^i 

AVhitepine >".<>"- :jSffi8sife^^^ 

Subalpine fir 1 ^■mV^ B'Tflff '•• ^'"-' ^" 

Kngehnanu spruce L\">ihi «. ^^XyjJjViJ^^E^^^^^yjfc-^ 

Total • HlWiWIBBWWPf^N 




7,d0Q^Q00 
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Composition ofjorest in T. 6 S., R. 10 E., including trees of all species luith basal diamHers of 3 inches and 

upward. 

Per cent. 

Lodgepole pine 60 

White-bark pine 4 

White pine -. Scatterecl trees. 

Red fir 8 

Subalpine fir 15 

Engelmann spruce '. 13 

Township 5 South, Range 11 East. 

Topography, — The township consists of an extremely rough mass of mountains 
rising to altitudes of nearly 11,000 feet, bristling with peaks, pinnacles, crags, and 
overhang, cut by rocky, cliff-bound canyons, the bottoms of which are littered with 
masses of gravel and bowlders. 

Mining, — None. 

Soil. — The soil is thin and barren and is chiefly made up of sand and gravel 
with a thin cover of loam. Large tracts of the alpine and subalpine areas are 
entirely devoid of soil cover. 

Agricxdtural adaptability. — ^There is no tillable land in the township; the entire 
district is nonagricultural. 

Grazing capacity, — A limited amount of pasturage is furnished b}- small glades 
along the bottoms of the different canyons, and by high alpine and subalpine 
meadows on the summits of the ridges. However, most of the high-lying glades 
and meadows are practically inaccessible for stock and can not be utilized for range 
purposes. 

Drainage conditions, — ^The run-off from the township is large, the discharge 
being chiefly by way of West Boulder Kiver. Springs, small creeks, and alpine 
rivulets abound, and the higher peaks retain large banks of snow on their northern 
slopes throughout the summer. 

Snow and rock slides, — These are frequent in all parts of the township. Few 
of the slopes have as yet acquired stability; the crests of the ridges are deeply 
fissured, broken, and crumbling, and with the vast amount of overhang existing 
in many places rockslides and landslips are of common occurrence. 

Towns and settlements. — ^The region is uninhabited. 

Forest conditions. — Most of the forest is of subalpine type and consists of 
old-growth stands. Up to timber line the ridges bear scattered copses and lightly 
stocked stands of lodgepole pine, spruce, subalpine fir, and white-bark pine, all 
low and liraby and, near the timber line, depressed to the stature of shrubs. The 
heaviest stands occur in the valley of the West Boulder and are composed of lodge- 
pole pine and spruce, with red fir on the drier and warmer exposures. The timber 
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in West' Boulder Valley is accessible for logging, although With some difficulty 
owing to the bowlder-strewn condition of the valley bottom. The timber on the 
slopes is inaccessible. West Boulder River can probably be utilized for driving 
purposes early in the season. 

Cutting. — None. 

Bums. — Scattered patches of forest here and there in the valley of West Boul- 
der have been damaged by fires of recent date.' 

Reproduction. — At the lower elevations there is enough young growtli to 
maintain the present average density of the stands. In the higher subalpine areiis 
the reproductive capacity of the forest is low, and the trees show little tendeiu v 
toward spreading into the various grassy, nontimbered glades that break the con- 
tinuity of the stands. 

Undergrowth. — The bottoms of the West Boulder and its larger laterals hear 
thick and tangled masses of willows, alders, etc. There is little brush growth in 
the stands on the ridges. 

Litter. — ^The forest in West Boulder Valley is littered with large quantities 
of dead and fallen timber. Elsewhere in the township the litter is light. 

Humus. — The forest floor on the western slopes of West Bouldor Valley is co\ - 
ered with a 3 to 4 inch layer of moss and pine needles. In the suhalpine stand- 
humus is very light or mostly lacking. 

Classification of lands in T. 5 *S'., R. 11 E. 

Forested 1 7.040 

Nonforested 1 »., (H)0 

Badly burned iMH) 

Logged NOiH . 

Agricultural N< •lu*. 

Grazing S>nu\ 

Bare rocks and alpine 1 r., t loo 

Streams and tarns i'* »< • 

Total Htand of timber in T. .', N., 11. ii K. 
Spcoles. Mill iir.l..T. ''"! ,1!';',' ,""' ' "7' ■ '■ 'b, ■•''Q^ 

i;>i II. 1/ / , , < '., 

Lodgepole pine o,S(hi,(i(io ~'"''>::'.::J ^ s.'MI.. 

White-bark pine . ' ' ^''f^S r w r^f Jvii ^'^^ ■ 

Red fir 4,(H)u,()0() ■■xfSWS!ll™ff1S..v??ii::' 

Subalpine fir 

Engelmann spruce 4, « »< k ). oi x i 

Total i;j, soo. ( tni ) 'TH^ItlOICOl^^tr^i:^!!!^^^' 
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Composition of forest in T. 5 8,, R. 11 E,, including trees of all species with basal diameters of S inches 

and upward. 

Per cent. 

Lodgepole pine 60 

White-bark pine 3 

Red fir 25 

Subalpine fir 7 

Engelmann spruce , 5 

Township 5 South, Range 12 East. 

Topography. — ^The western and central areas comprise high, rough mountain 
summits, and spurs varying in elevation from 9,000 to 11,000 feet. The spurs are 
long lobes or eastward extensions from the so-called West Boulder Plateau in the 
township adjoining on the west. They are gashed in their fronts by extremely 
precipitous, narrow, rocky canyons, and where they terminate in the valley of 
Boulder River present enormous cliffs and rough, boulder-strewn slopes. The 
eastern part of the township contains a portion of the valley of Boulder River, a 
narrow, cliff-bound trough, its eastern declivities consisting of steep talus slopes, its 
bottoms terraced with morainic gravel and bowlder debris. 

Mining, — Here and there in the valley and lateral canyons of Boulder River 
small placers were formerly worked. There are prospects on quartz leads in various 
localities throughout the township. No active mining is carried on. 

MhieraU, — Gold and copper. 

Soil. — ^Thin, gravelly, and rocky. 

Agricultural adaptahility. — Small tracts in Boulder Valley, in the aggregate 300 
acres, largely patented placer ground, are tillable and are under cultivation. Out- 
side this valley none of the lands are tillable, by reason of their rocky character and 
altitude. 

Grazing capamty. — The grazing lands in the township consist of small glades 
along Boulder River, fire glades on the rocky slopes fronting this valley, and alpine 
sedge and grass-covered summits of the high spurs in the western areas, in the 
aggregate 8,000 acres. Most of the high areas are accessible only for sheep. 

Drainage conditions. — Large volumes of water originate in the high alpine 
and subalpine regions in the western and central areas and discharge into Boulder 
River. The eastern areas of the township shed little water. 

S?iow and rock slide. — Frequent in all of the western and central areas. 

Tmons and settlements. — No towns; five or six farmsteads in Boulder Valley. 

Forest conditions. — The western and much of the central areas are situated 
above timber line and carry no forest. In the Boulder Valley the timber is 
mostly scattered over the rocky western slopes; small, compact bodies of red fir, 
mixed with lodgepole pine, occur here and there where the lateral can3'ons 
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enter the valley. In the bottom of the valley the forest was badly burned in 
1882-83, and the present stands consist largely of sapling lodgepole pine, which 
has replaced the former growth of red fir. In the extreme eastern portion of 
the township is a burned-over area with occasional patches of very young sapling 
growth of lodgepole pine, and irregular, thin lines of red fir and lodgepole pine, 
which mark the remains of the former old growth. Most of the timber is inac- 
cessible for logging operations. It is low, limby, and scrubby, but is valuable for 
its effect in imparting stability to the slopes and their talus accumulations. 

Cutting. — ^The tie makers cutting for the Northern Pacific Railroad in 18S2-So 
culled 75 per cent of the accessible timber in Boulder Valley. 

Bums. — Fires dating from 1882-83 have run over most of the forested areas, 
destroying the timber on 8,900 acres. 

Reproduction. — In Boulder Valley lodgepole-pine stands are slowly reforesting*" 
the burned-over areas. On the southern slopes of the valley reproduction is 
generally scanty and deficient, most of the burns being bare of young growth. 
The red-fir stands on the western slope are gradually gaining in density, while 
along the subalpine areas the young growth is thin or altogether wanting. 

Undergrowth. — Moderate throughout, largely composed of Cvdnnthus vrh/tums. 

Litter. — Abundant throughout the burned areas, and consisting of dead ami 
fallen timber partly consumed by fire or merely fire killed and thrown down by 
wind. There are only small quantities of litter in the green stands. 

Humus. — None. 

Classification of lands in T. 5 »S'., R. IJ E. 

Acres. 

Forested 3,440 

NonforeBted \\\ ♦)()() 

Badly burned s. mim) 

Logged l,M>o 

Agricultural :;<»() 

Grazing s, (hio 

Bare rocks and alpine J. ion 

Total stand of timber in T. 5 S., ]i. ij K. 

Specie*. Mill tin>h.T. ''"\\;:;;:! T ' '"'n ;;;;:; 

. . _ _ ':i 

I r^.tn.M. '■■■ ;^^ . , '.,.s.'- 

I> *i2*fpole pine ' 1. '>"j':l'-^:^"!». , J..J1""" 

Wr.iie^bark pine ^^^^^ 

I>^ ::r 2,9(Ki.()o<» : ;:4jiii[Jf«^iiI!l^^K'J!l'^i=3l^: 

S'-'Aj;.lrje fir i 

l^i^.'jjszji ^nice <>()<). I M H) 

"^y^ 3, r>oo. 001 1 






m^m^ 




,200,000 6,d«^,ixie 
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Composition of forest in T. 5 S.y R. IS E., inclitding trees of all species with based diameters of S inches and 

upward. 

Per cent. 

Lodgepole pine 30 

White-bark pine 2 

B€dfir . 60 

Subalpine fir 3 

Engelmann spruce 5 

Township 5 South, Range 13 East. 

Topography. — An elevated plateau-like area known as East Boulder Plateau 
occupies the central areas of the township. Its altitude varies from 10,000 to 11,000 
feet. Its summit is intersected by numerous ridges and depressions, and by the 
shallow canyon heads of great gorges that cut into its sides. In the eastern and 
western portions of the township the plateau breaks off in great cliffs and escarp- 
ments to the canyons of Boulder and East Boulder rivers, rising again on the ea?t 
bank of the latter stream in ridges 10,000 feet in altitude. 

Mining. — None. 

Soil. — Thin, gravelly loam underlaid and mixed with vast masses of bowlders. 

Agricultural adaptability. — The township, owing to its great altitude, contains 
no amble land. 

Grazing capacity. — The summit of East Boulder Plateau, where not too rocky, 
is covered with a sward of alpine sedges and grasses. The tract is extremely 
difficult of access, but has been utilized for sheep pasture in former years. 
Outside of the plateau the township has no grazing areas. 

Drainage conditions. — ^The run -off is large. The tract contains no lakes, but 
springs and creeks are numerous and furnish large additions to the volume of 
water in East Boulder and Boulder rivers. 

Snow and rock slides. — Avalanches and landslips are of frequent occurrence 
along the edges and steep slopes of the plateau. 

Tow7is and settlements. — The township is not inhabited. 

Forest conditions. — The forest is confined to the eastern areas of the township 
in East Boulder Valley. It consists of lodgepole pine and Engelmann spruce in 
moderately close-set stands, largely old growths. At the brinks of the plateau 
and following the canyon heads into the more level tracts of the table-land are 
thin scattered stands of subalpine forest, mostly composed of spruce and white- 
bark pine. 

Cutting. — None. 

Bums. — Scattered tracts in East Boulder Valley. 

Reproduction. — Moderate and composed of the same species and in nearly the 
same proportions as prevail in the old stands. In the high subalpine forest 
young growth is scanty. 
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TJndergrowth, — Spai'se. 

Litter, — In the bottx)ms of the East Boulder, litter is abundant. In the sub 

alpine forest it is light or altogether lacking. 

Humus. — Light. 

Clamfication of kinds in T, 5 S., R, IS E. 

Acres. 

Forested 10,000 

Nonforested 13,040 

Badly burned '. 3,200 

Logged ^ None. 

Agricultural None. 

Grazing 5,800 

Bare rocks and alpine 4, 040 

Total stand of timber in T. 5 S., R, IS E. 



Species. 



Mill timber. 



Lodgepole pine 

White-bark pine. . . 

Subalpine fir 

Engelmann spruce . 



Fc€t B. M. 
8,000,000 



15,000,000 



Total I 23,000,000 



Pole and fuel 
timber. 



Cuhicfcct. 

10, 000, 1)00 
900,000 
4, 000, 000 
6,000, 0(K) I 



20, 900, 000 



Total volnnio i>i 
all fiinlHT. 



CiOnc.jot. 

11,440,000 

900,000 

4,000,000 

8, 700,0i^0 

l^5. 040, 000 



Composition of forest in T, 6 S.j R. ,13 E.^ including trees of all species irith hasa/ rllaunt, rs nj 

upward. 



Lodgepole pine 

White-bark pine . . , 

Subalpine fir 

Engelmann spruce . 



Township 6 South, Range 14 East. 



'iicJi' a (i/cf 



40 



10 

44 



Topography. — The township is situated on tho sumniits uiul sloix^ 
divide between East Boulder River and the West Fork of the Stillwatn <li 
It comprises high, rocky ridges, the centml suniniits attjiinini: aliitii<l(s of 
10,'Mk) feet. It is cut into by numerous rocky, preeipit()u> canyon-, ainl iiit( 
by the West Fork of the Stillwater from .southwest to northra-i 

J//'// r/ig. — None. 

So</. — Gravelly and stony. 

Agnyidtural (idaptahility. — The tract is essentially a nia--^ 
contain^ no arable land. 

Oro z /'/< g rapncHy. — None. 
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Drainage conditions. — ^Owing to the altitude and position of the township it 
receives large quantities of snow, and the run-off is large. There are no lakes 
nor tarns, but numerous springs and creeks. The tract supplies important feeders 
to East Boulder River and to the Stillwater drainage. 

Snow and rock slides, — Infrequent. 

Tovms and settlements. — None. 

Forest conditions. — ^The forest of the township consists chiefly of lodgepole 
pine in the sapling stage, mixed, at high elevations, with stocky white-bark pine, 
Engelmann spruce, and subalpine fir. With the possible exception of a small 
tract in the southeast corner in the West Fork of Stillwater Valley, it is practically 
inaccessible to logging operations. 

Gutting. — None. 

Bums. — Very extensive burns dot the township in all directions, but more 
particularly in the northern areas. The fires date back seven or eight years, 
and have made a clean sweep of the timber wherever they burned. 

Reproduction. — ^The young growth is insulBScient to fully stock the forest to 
its ultimate capacity. The burned-over areas are not freely restocking. Lodgepole 
pine is the chief species in the reforestations. 

Undergrowth. — Scanty. 

Litter. — There is a large amount of litter, both in the green stands and on the 
burned-over areas. Most of it is composed of fire-killed and unconsumed timber. 

Humus. — None. 

Classification of lands in T, 6 S., R, U E, 

Acres. 

Forested 11,240 

Nonforested 11,800 

Badly burned 9,000 

Logged None. 

Agricultural None. 

Grazing None. 

Bare rocks 2,800 

Total stand of timber in T. 6 S., R. 14 E, 



Lodgepole pine 

White-bark pine . . . 

Subalpine fir 

Engelmann spruce . 

Total 



Species. 



Mill timber. 



FectB,M. 
5,000,000 



3,500,000 



Pole and fuel 
timber. 



Cubic/ect. 
8,800,000 
1,000,000 
4,800,000 
2,000,000 



8,500,000, 16,600,000 



Total volume of 
all timber. 



Cubic/eet. 
9, 700, 000 
1,000,000 
4,800,000 
2, 630, 000 



18, 130, 000 



62 ABSABOKA DIVISION OF YELLOWSTONE FOREST RESERVE. 

Composition of forest in T. 5 S.y B. 14 E,, including trees of all species having basal diameters of 3 inches 

and upward. 

Per cent. 

Lodgepole pine 70 

White-bark pine 5 

Subalpine fir 10 

Engelmann spruce 15 

Township 5 South, Range 16 East. 

Topography. — The northern portions of the township consist of a rolling table- 
land, with numerous small canyons, ravines, and gullies intersecting it in various 
directions. Its altitude varies from 5,000 to 5,5(K) feet. The central and the 
southern areas comprise rough, steep mountains which reach altitudes of {KWO 
feet, and through which Stillwater River, West Fork, and Lime Creek have cut 
narrow, terraced canyons and valleys. * 

Mining. — ^There are numerous mineral prospects throughout the central ])()r- 
tions of the township. 

Minerals. — Silver, gold, copper, and lead. 

SoU. — The soil is gravelly loam, generally shallow and bowlder strewn. The 
lowest terraces of Stillwater Valley and of Lime Creek are covered with deo[)or 
loam, resting on barren gravel deposits. The middle and upi)er terraces of Still- 
water Valley are made up of coarse and heavy gmvel and bowldci- drift. 

Agricultural adaptability. — Where the soil is not too stonv and irritifation is 
possible the valley terraces are under cultivation. The nioiintai!i slopes and the 
table-land in the northern portion of the district are not arables 

Grazing capacity. — The noilhern and central areas contain a lai'^-v airea^^^e of 
nontimbered slopes and bowlder teri*aces suitable for trra/iiiLr pinpox-. and so 
used. Most of this land is more or less completely inclined with fences and 
therefore is not overgrazed. 

Drainage conditions. — The outflow originatini,^ in the township i-- of >mal 
volume. A large amount originating elsewhere flows throut-h it and i^ cxti li 
sively drawn on for irrigation purposes. 

Snow and rock slides, — Infrequent. 

Towns and settlements. — The farming lands are settled and jm i immcntly on-xv' 
pied. At the junction of Stillwater River witli West Foik i- ilM^tiiall 
of Nye, composed of half a dozen houses. 

Forest conditions. — Most of the forest is coniposiMl of 
Nearly one-fourth consists of sapling lodgepole pine. I'he f«»r. 
to the western areas of the township, and its most valiial)lr jj 
tively easy of access. 
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Woodlands. — ^The woodlands are limited to the northern portion and comprise 
1,500 acres. The stands are thin and scattering, mostly mere lines, small groups, 
or isolated trees, and consist of limber pine, red fir, and a few yellow pines. 

Cutting. — More than 1,600 acres have been cut and culled, mostly in the 
southwest quarter, where a sawmill has been in operation for a number of years. 
The cut amounts to 50 per cent of the original stand. 

Bums, — Extensive and mostly clean-burning tires have destroyed the forest 
on 8,000 acres. The fires date back seven or eight years. 

Reproduction. — Restocking of the burned-over areas has, in most localities, not 
yet fairly begun. The coming growth will be lodgepole pine. In the unburned 
timber reproduction is sufficient to maintain the present stands. In the woodlands 
young growth is gradually extending into the grassy areas and will, in course of 
time, cover them with stands of forest. 

Undergrowth. — Scant}^ throughout; none in the woodlands. 

Litter. — In some of the burns the fire-killed timber is now beginning to fall 
and the litter is rapidly increasing. In the green timber there is only a moderate 
quantity. 

Humus. — None. 

Clamficalwn of lands in T. 5 S., R. 15 E. 

Acres. 
Forested 5, 500 

Wooded 1,500 

Nontimbered 16, 040 

Badly burned 8,000 

Logged and culled 1, 500 

Agricultural 2, 000 

Grazing 5,200 

Bare roc ks 840 

Total stand of timber in T. 5 S., R. 15 E, 



Species. 



Mill timber. 



Pole and fuel 
timber. 



Total volume of 
all timber. 



Limber pine 

Lodgepole pine 

White-bark pine . . . 

Red fir 

Subalpine fir 

Engelmann spruce . 

Total 



Feet B. M. 



3,500,000 
30<),000 
550,000 



4, 350, 000 



Cubic/ect. 
250,000 

5,500,000 
300,000 
200,000 I 
450,000 I 

2,000,000 



8, 700, 000 



Ctibic/eet. 
250,000 

6,130,000 
300,000 
254,000 
450,000 

2,099,000 



9,483,000 
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Grazing capacity. — All of the region not under cultivation has a grazing value. 
Most of it has been badly overgrazed in the past, and its present pasturage value 
is low. 

Drainage mnditiorui, — The run-oflf which originates on the tract is insignificant 
in volume. West Rosebud and Fishtail creeks flow across portions of the town- 
ship. These streams and a number of smaller creeks are utilized for irrigation 
purposes. 

Towns and settlements. — Farmsteads are scattered throughout the township on 
the agricultural lands, mostly in the western areas. There are no tow^ns. 

Forest and xooodland co7iditu>ns. — The township contains no forested areas. 
The woodlands are mostly confined to the western areas and are found alonjr 
creeks and here and there on the northern slopes of the ridges. Limber pint', 
yellow pine, aspen, cottonwood, and willow make up the growth, which is thin 
and scattering. 

Cutting. — All of the woodland area lias been cut and culled over for loml 
farm uses. The cutting has extended over a period of twenty to twenty- tivr yrar^ 
or longer, and, as nearly as now can be determined, amounts to 5o pt*r <(Mit of 
the original stand. 

Bums. — None. 

Reproduction. — Aspen and cottonwood abundant. Seedling and saplin^f (rrowtlis 
of coniferous species are nearly lacking. 

Clasaification of lands in T. 6 S., R. 17 E. 

Arrcs. 

Forested None. 

Wooded :x200 

Nontiinbered V-K S4n 

Badly burned Nont*. 

Logged and culled :;, 2(M) 

Agricultural grazing 1 ^», S4() 

Total stand of timber (pole and fuel) hi T. .7 S., R. 17 K. 

Limber pine 1 . ( m h ), i u lo 

Yellow pine '^o, o< in 

Aspen and cottonwood 4no, imk> 

Total . • i-f^^.-a' >< '. < MK) 

Composition of th€ tvoodland arborescent gnrwih in T. 5 »S'., R. 17 A\, ntrliuHiHj t,- 

diameters of 3 inches and uptmriL 

Limber pine 

Yellow pine 

Aspen and cottonwood 
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Township 6 South, Range 10 East. 

Topography. — ^The township lies almost entirely in the Mill Creek drainage. 
The northern areas comprise high ridges, with elevations up to 10,000 feet, cutting 
off the Mill Creek drainage from the tracts which slope into Elbow Creek Basin. 
The remainder of the township is composed of the wide canyons of North, Mid- 
dle, and Mill creeks, and of the divides separating the two streams. 

Mining. — Portions of the lower areas of Mill Creek Basin are mineral bearing 
and contain scattered prospect holes. No active mining is carried on. 

Minerals. — Said to be gold and copper. 

Soil. — Usually thin and of no great fertilit}'. The surface is covered with a 
loamy mixture. 

Agricultural adaptabiUty. — The township contains no tillable land, being too 
stony and mountainous for agriculture. 

Grazing capacity. — The grazing areas consist wholly of small glades along Mill 
Creek forks, not properly grazing lands. 

Drainage conditioris. — The township contains the principal waterheads of the 
Mill Creek drainage, and the outflow is large and continuous. The water is used in 
the Yellowstone Valley to some extent for irrigation. 

Snow and rock slides. — Most of the slopes in the basin have acquired a certain 
degree of stability, and slides either of snow or rock are not frequent. 

Towns and settlements. — None. 

Forest conditions. — The Mill Creek basins are well stocked with forest, chiefly 
lodgepole pine of middle age or large sapling stands. On the southern slopes along 
the main canyons the stands are rather open and scattered, with red fir as the leading 
species in their composition. At the highest altitudes the growth is largely com- 
posed of spruce, with young sapling stands of lodgepole pine marking bums of 
recent years. As a rule, most of the growth is too small for mill timber, and is 
difficult of access owing to the narrow and rocky character of the main canyon of 
Mill Creek in the township adjoining on the west. 

Cutting. — None. 

Burns. — None. 

Reproduction. — Young growth is abundant in most places. As a rule the 
lodgepole-pine stands and those chiefly composed of spruce are stocked so closely 
that further additions to the density of the stands are impossible. * 

TJndergr<ywtK. — Sparse. 

Litter. — Litter, composed of timber killed by overcrowding, is abundant in 
all the closely stocked stands. In the subalpine stands there is a scarcity of such 
material, and the forest is clean and open. 

Ilumus. — In the canyons and on the northern slopes a thin moss cover on the 
forest floor constitutes the humus. On the southern slopes this cover is lacking. 
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CUusificaium of lands in T. 6 »S'., R. 10 E. 

Acres. 

Forested 16,540 

Nonf orested 6 , 500 

Badly burned None. 

Logged None. 

Agricultural None. 

Grazing None. 

Bare rocks and alpine 6, 500 

Total stand of timber in T. 6 S., R. 10 E. 



Species. 



Mill timber. 



Feet B. Jf. 



Pole and fuel TotMl volume of 
timber. all liinbor. 



Cubic fret. 



Lodgepole pine 

White-bark pine. . . 

Red fir 

Subalpine fir 

Engelmann spruce . 

Total 



30,000,000 . 35,000,000 , 

2,000,000 ! 

5, 200, 000 
5, 500, 000 
0, 000, 000 



6, 000, 0(X) 



10, 800, 000 
46,800,000 



53. 7(M), (XH) 



Cubic jWt. 

40, 400, 000 
2, (KM), (KX) 
6, 2S(). <MH) 
5, 5(H). (MlO 
7.^M4.(H)0 

(i2. 124. (M)0 



ComjMjsition of fiprest in T. 6 <S'., R* 10 E., including trees of all itjjede^ u-ith htunl dmnuirvK nf .> inrJi^s (utd 

upward. 



Lodgepole pine 

White-lM&rk pine . . . 

Red fir 

Subalpine fir 

Engehiiann spruce . 



tH) 



Township 6 South, Ranc^k 11 Kam. 



TojMMjn/phy. — ^The central areas of the tx)wiiship consist of a x'ctiim of the 
ijiaiij range of the Absaroka Mountains, forniin|i- tlir ilividr Ix'twiMn Mill ("rJrk^ 
«Tid lV#uIder River l^asins. The ridges attain altitiuics of II.imki fnt. and mIhuin 
with p*^k**d and craggy crests. The eastern an 'a (-(unpri^^c- l)()\vl(l(M'-litfriUi 
'^fjvofi*. oj>*-ning into the main valle\' of Boulder River. an<l m iKiralrd hy iouL:Tr;: 
•-e^-^t*--!^ liarrow. and precipitous ridges. The western area i^ of -'"iji:].iii < liaractn;; 
Vj^ •'^'^of,-^ ionniiifr in part the northern and central \val« 
^ •^^^ cm :ja'/*', 

J/, ',/ ,•,, Sou**, 

V'. T:,*- Wil in thin and rocky. In the forested att :t>] 
;-•:»" ' / '.* '>*''- ar,d mold. Most of the tnu-t is thickly -tr.'\\ ] 
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Agricultural adaptabUity. — None of the lands are tillable. They are too stony 
and are situated at too high altitudes to be available for agriculture. 

Grazing capacity, — ^The tracts which lie above timber line have a small grazing 
value. They are inaccessible except to sheep. 

Drainojge conditions, — ^The tract sheds a large volume of water, owing to its 
extensive areas of alpine and subalpine country. Springs, marshy tracts, and 
rivulets are numerous throughout. 

Snow and rock slides. — In the central areas avalanches of snow and rock are of 
frequent occurrence. In other parts they are uncommon, or are altogether absent. 

Tovrns and settleinents, — The township is not inhabited. 

Forest conditions;. — The central areas, lying mostly above timber line, contain 
no forest. In the eastern areas stands of the subalpine type, well stocked, form 
most of the timber on the slopes, while lodgepole pine, 100 to 176 year^ old, mixed 
with a small proportion of spruce and subalpine fir, cover the bottoms of canyons 
where not too rocky for timber growth. In the western areas the stands are wholly 
of the subalpine type, spruce being the leading species. 

Cutthig. — None of the tract has been cut over. 

Bxinis, — None. 

Reproduction. — Scanty in the forest of the pure subalpine type. Young growth 
in the lodgepole pine stands at the lower elevations is of moderate volume, sufficient 
to maintain a full stocking of the forest. Most of the young growth consists of 
spruce; the lodgepole pine, which represents reforestation after ancient fires, is 
evidently giving wa}^ to that species. 

Undergrowth. — Huckleberry bushes and honeysuckle form most of the brush 
growth at lower altitudes. In the subalpine stands underbrush is scanty. 

Litter. — The lodgepole pine stands are littered with large quantities of dead and 
fallen timber, killed by crowding. The subalpine stands contain little dead timber. 

Humus. — A thin layer of moss and pine needles forms the humus in the 
lodgepole-pine forest. The subalpine stands have no humus cover. 

Classification of lands in T. 6 S., R. 11 E. 

Acres. 
Foreeted 10,000 

Nonforested 13, 040 

Badly burned None. 

Logged None. 

Agricultural None. 

Grazing 8,000 

Bare rocks 5, 040 
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TokU Bland of timber in T. 6 S., R. IJ E. 



Species. 



Lodgepole pine 

White-bark pine . . . 

Subalpine fir 

Engelmann spruce . 

Total 



Mill timber. 



Pole and fuel 
timber. 



Total volume of 
all timber. 



Feet B. M. 
20,000,000 



8,500,000 I 



Cubic/ed. 
16,000,000 ! 

1,000,000 I 

3,000,000 
5, 000, 000 ' 



Cubic/eel. 

18, 600, 000 

1,000,000 

3,000,000 

6, 530, 000 



28,500,000 ; 24,000,000 



29,130,000 



Composition of foreH in T, 6 S,, R, 11 E,, including trees of aU species with basal diameters of ^ in(hti< and 

upward. 

\ Per (VII t. 

Lodgepole pine 8(1 

White- bark pine 2 

Subalpine fir (> 

Engelmann spruce 12 

Township 6 South, Kange 12 East. 

Topography. — The eastern half of the township consists of a barren, rocky mass of 
mountains attaining elevations of 11,500 feet; the western half coniprisrs loii^^ spurs 
projecting westward from the main range of the Absaroka Mountain^. HetwecMi the 
spurs lie deep canyons littered with glacial gravel and bowlder drift. Thioui^^h the 
center of the tract runs Boulder River in a deep, rocky canyon. 

Milling.— Here and there in the valley of Boulder Kiver are placer locations. 
None are worked at present. 

Soil. — Gravelly loam, with the surface littered with howh 

Agricultural adaptability. — None of the lands are arable. 

Gracing cap<icity.— The grazing areas are limiteil to ^ 
meadows along Boulder River and to summits of tin* rid^o 
township. The}^ are mostly above timber line and are not easil 

Drainage conditions. — The outflow from the township i^ la 
half or more of the volume of water in Boulder River at thi^ jx 

Towns and settlements. — Near the south end of the town-h 
is a sort of summer resort — Hicks Park, by name — oecupyinu 
east side of the river. There is no other settlement in the tow i 

Snmv and rock slides. — Avalanches are common aloni: tl 
border Boulder Valley. 

Forest conditions. — Boulder Valley and the canyon> (Mitn ii 
as a rule, lightly forested. The valleys on the we^^t side 
close-set stands of forest. Lodgepole pine and EnLidmarm -] 
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the stands. All ages between 50 and 200 years are represented. At the higher 
elevations subalpine fir and spruce constitute the forest. On the rocky slopes of 
Boulder Canyon red fir, mostly of short, limby growth, is abundant. 

Cutting. — Tie cutters of the Northern Pacific Railroad cut and culled 50 per 
cent of the timber in the valley in 1882-83, since which time miners have cut an 
additional 10 or 15 per cent. 

Bu7*nji, — The eastern portion of the valley has experienced severe and exten- 
sive burns in the last twenty years. The western has very nearly escaped. 

Rep}*oduction, — Restocking of the burned-over areas is as yet slow and deficient. 
Most of the forest in the bottoms of the canyons and on the lowest slopes outside of 
Boulder Valley is composed of fully stocked stands, and the young growth in 
these localities is scant3\ 

Undergrowth. — The growth is light and consists chieflj^ of huckleberry and 
CeaiwthiLs. 

Litter. — There- is a ver}' large amount of dead and fallen timber throughout 
the forest — partly unconsumed debris from former fires, partly trees killed by 
crowding. 

Humus. — A thin layer of moss and decaying pine needles covers the forest 
floor in most of the older stands, especially in the canyons on the west side of 
Boulder River. In other localities humus is lacking. 

CloMification of lands in T. 6 S., R. IS E. 

Acres 

Fopeeted 12,540 

Nonforested 10, 500 

Badly bumed 3,000 

Logged 1,500 

Agricultural None. 

Grazing 2,600 

Bare rocks 5, 000 

Total stand of timber in T, 6 S., R, le E. 



Species. 



Mill timber. 



Pole and fuel 
timber. 



Total volume of 
all timber. 



Lodgepole pine 

White-bark pine . . . 

Red fir 

Subalpine fir 

Engelmann spruce . 



FedB.M. 
16,000,000 



I- 



6,000,000 
10,000,000 



Total ; 32,000,000 



CuMcfeet. 

15,000,000 
2,000,000 
8,000,000 
5,000,000 
5,000,000 



35,000,000 



Cubic/eet. 
17,880,000 
2,000,000 
9,080,000 
5,000,000 
6.800,000 



40, 760, 000 
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Compoitition of forest in T. 6 S,, R. 1^ /?., including trees of all species with hamL diameters of S inches 

and upunrd. 

Per cent. 

Lodgepole pine 60 

White-bark pine 2 

Red fir 15 

Subalpine fir 8 

Engelmann spruce 15 

Township 6 South, Range 13 J^ast. 

Topogrnphy, — The township comprises alpine and subalpine areas, mostly a]>ovo 
the 10,0(X)-foot contoiir. It is rocky and barren throughout, cut l)v nunuMous 
creeks and canyons and dotted with lakelets and tarns. 

J/7 w inij, — None. 

Soil, — Gravelly, stony, and the surface excessively rocky and bowlder strewn. 
Much of the tract, especially in the central areas and along the west line, has no 
soil cover. 

AgrictiJtural adaptahility, — The township contains no tilla])le land. 

Grazing aipdcity, — All of the alpine and subalpine areas are covered with grass 
and sedge wherever a soil cover exists, and are capable of furnishiiijr a small 
amount of pasturage. The tract is, however, practically inaccossible to any kind 
of stock except sheep. 

Drainage C(yiiditions, — Lakelets, tarns, and marshv areas, with which the tia<t 
is libeitilly supplied, act as natural reservoirs and regulate the flow of Boulder 
and East Boulder rivers, the streams that carry most of the outllow from the 
township. 

Siiow and rock slides, — Common in the central arras aloii*:- the ejinyoii of Kast 
Boulder River. 

Toxmis and settl^nents, — None. 

Forest conditions,- Most of the tract is situated al)()V(^ tii]il>er line and there- 
fore carries no arborescent growth. Small areas of forest an^ situated in (he 
bottoms and on the lower slopes of F^ast Boulder Canyon and in ia\ in< > alonii iIk 
west line of the township. The trees are strictly a high subalpine ty))e. of no \ aljj^ 
except for fuel, and are practically inaccessible from the out^i<l« 

Catting. — None. ifj 

Bams, — Along the west line of the township) r»(M) aei-e> haxc ^r<'»i;4.!>urnr<l m\...i7 
m recent years and the timber totally destroyed. 

Tie}yrod\iction , — Reproduction is deficient throughout the tow '^' 7i |i|i*fS l^^ pl f^ n^^^^^ 
heavy enough to maintain the present density of staiuU. riien^iS^BSS? 
the burns. 

Undergrmcth . — Light. 
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Litter. — In the bumed-over areas there is a small amount of unbumed woody 

debris of the former forest; elsewhere litter is light or wholly lacking. 

Hum/wi, — None. 

ClamficcUion of lands in T. 6 S., R. IS E, 

Acres. 
Forested 3,000 

Nonf orested 20, 040 

Badly burned 600 

Logged None. 

Agricultural None. 

Grazing 12, 600 

Bare rocks 4,800 

Tarns and streams 2, 010 

Total stand of timber {pole and fuel) in T. 6 S., R, IS E. 

Cubic feet. 
Lodgepole pine 1, 000, 000 

White-bark pine 500, 000 

Subalpine fir 1, 500, 000 

Engelmann spruce 2, 800, 000 

Total 5,800,000 

Composition of forest in T. 6 S., R, IS E., including trees of all species wUh basal diameters of S inches and 

upward. 

Per cent. 

Lodgepole pine 10 

White-bark pine 9 

Subalpine fir 30 

Engelmann spruce 51 

Township 6 South, Range 14 East. 

Topography, — The township consists chiefly of high mountains, rising to 
altitudes of above 11,000 feet, breaking off along the east line with steep slopes and 
scarps to the canyon of Stillwater River, and broadening on the west into the wide 
summit of Lake Plateau in the adjoining township. 

Mining. — Prospects merely, situated along Stillwater Valley. 

Minerah.^-Co^^v is said to occur. 

Soil. — Stony and gravelly throughout. 

Agricultvral adaptability. — None of the lands in the township are tillable. 

Grazing capacity. — Portions of the high western areas of the township, in all 
12,000 acres, are covered with a more or less continuous turf of low alpine sedges 
and grasses {suitable for pasturage. The tracts are diflScult of access and are not 
pastured. 

Drainage conditions. — Small creeks, rivulets, and springs are abundant. Tarns 
and lakelets occur here and there at the head of the creeks in the western portions 
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of the township, and snow remains on a few of the high northern slopes through 
the summer. 

Snmc and rock slides. — Frequent along the steep breaks, to the Stillwater 
Canyon. 

Towns and settlements. — None. 

Forest conditions. — Wholh' subalpine. The stands occur in scattered bodies 
of small extent along the breaks to Stillwater Canyon and as narrow fringes 
bordering the creeks. Most of the areas in the township are situated at or well 
above timber line and carry no arborescent growth. 

Cutting. — None. 

Bums. — ^None. 

Reproduction. — Owing to the high altitude the reproductive capacity of the 
forest is low, and the young growth is insufficient in amount to stock fully the 
stands. 

Undergrowth. — Willows, alders, and the like, small in amount. 

Litter. — Light. 

Humux. — None. 

Clamfication of lands in T. 6 S., R, U E. 

Acres. 
Foregled 5,600 

Nonforwtad 17,440 

Badly turned None. 

Logged N«.iu. 

Agrk-ulmnU Xf )iu*. 

Grazing 12, (MX) 

Barerrx'ke r^.OOO 

Tame and fitreami! 440 

TfMal Mand of timber (pole and fuel) in T. 6 X, R. 14 E. 

rwhw f»>. t. 
Lodgepole pine 1 , (H K), O H) 

White-hark pine 1, .">()<). ()(m» 

Suhalpine fir s(M>, (H)(> 

Ent^ehijann iq^^mce 2. (MX), (HX) 

Total 5, .S(M». (KM I 

OcmpOfif'^jTt offf/rett in T. 6 S., R, 14 E., including trees of all specif.^ v^th hn^.d ,iiaua(rrs <>/ .; i„rh' ' 

upward. np 

lyjf\iPffM*\e pine 

\Vhite->jark pine 

Buljalpine fir 

Enj^-lmann Hpruc-e 

Township 6 South, Range 15 East. 
To/Mxjra/j/it/.— The centrsl and southern areas of the tou^s 
rocky ^lofx^h and summits varying from 9, (MM) to IIjmmi tVt t, \[^i 
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and steep declivities. The western quarter of the township is cut by the canyon of 
Stillwater River, which is 3,000 to 3,500 feet below the summits of the inclosing 
ridges, whose slopes rise steep and precipitous from the narrow cliff-bound valley 
of the stream. The eastern areas are traversed by Rock Creek Canyon, a narrow 
rift between towering walls of rock. 

Mming, — None. 

Soil. — ^Thin, stony, and gravelly, with small admixtures of loam. 

Agricultural adaptability. — None except a few small tracts in the Stillwater 
bottoms, 350 acres in all. ' 

Grazing capa^city, — None. 

Drairuige CMiditioiis. — ^The run-off is of moderate volume and is carried bj'^ 
Stillwater River and Rock Creek, both of which are utilized for irrigation purposes 
on lands situated in townships adjoining on the north. Many of the high northern 
slopes carry banks of snow throughout the summer. 

Snmo and rock «^it^. ^Frequent along the steep breaks of Stillwater River 
and Rock Creek. 

Toums aiid settlements. — No towns exist in the region. There are two or thi'ee 
farmsteads in Stillwater Valley. 

Forest conditions. — The forest is chiefly of the subalpine type. It occurs in 
thin, scattering stands on the rocky slopes and in small compact bodies here and 
there on the summits of the lower and broader ridges. It contains little mill 
timber, all of veiy inferior quality and mostly inaccessible. It is chiefly valuable 
as a factor in insuring stability of slope. 

Cutting. — Small quantities in Stillwater Valley have been cut for farm uses. 

Bums. — Tracts in the northern areas (400 acres) have been burned over within 
the past seven or eight years. 

Beprodiiction. — Low throughout, generally insufficient to maintain or increase 
the present stands. 

Undergrowth.^-^csxity\ mostly composed of low-growing huckleberi-y shrubs. 

Litter.— On the burned-over areas the litter, consisting chiefly of the uncon- 
sumed trees, is moderately abundant; elsewhere its amount is trifling. 

Hum us. — None. 

Clamfication of lands in T. 6 S., R. 16 E. 

Acres. 

Forested 9,100 

Nonforested .* 13, MO 

Badly burned 400 

Logged None. 

Agricultural 350 

Grazing : None. 

Bare rocks and alpine areas 13, 100 

Lakes, tarns, and streams 90 
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Total stand of timber in T. 6 S., R. 15 E. 



Species. 



Lodgepole pine 

White-bark pine . . . 

Subalpine fir 

Engelmann spruce . 

Total 



I 



Mill timbtT. 



Feet B. M. 
1,000,0(K) 



500,000 



1,500,000 



n\% and fuel 
timber. 


Total volume of 
all timber. 


Cvbic/eet. 


Cubic Jfd. 


2, 500, (KK) 


2, 680, (XX) 


1,5(X),(X)0 


1,500,UH^ 


1,400,000 


1,400,000 


600,000 


♦>S«), (MM) 


6, 000, 000 


♦>. *J7< L • M M 1 



Composition of forest in T. 6 S.f R. 16 JE., including trees of all species with basal diameter:^ of S inclto- oml 

upward. 

IVr ecu I. 

Lodgepole pine o4 

White-bark pine I'S 

Subalpine fir 80 

Engel mann spnice s 

Township 6 South, Range 16 East. 

Topography. — The southern areas of the district comprise roiiirh mountain^ 
rising to altitudes of 12,500 feet, bristling with cmgs and rocky. ina('cc»il)Ir 
heights. In the central areata are the northern fronts and spurs of this mass of 
mountains, which, in the northern end of the township, sink into a narrow fringe 
of foothill country. 

Mi7} in(j, — None. 

Soil. — Sand, gravel, and bowlders, with thin toppinj^^s of joain. 

Agricultural adaptahility. — None; the land is too >ton\ . it"- s|o])(\s to<> "-ttM»p. 
and its altitude too great for agriculture. 

Grazing capacity. — The grazing lands consist of ancient lin' «:la(lt's vitnat^'tl 
in the northern part of the township that have failed to i-csto< k. 

Drainage cmiditiouH. — The township in i)art forni> tiie watn lie.id of l''i-lii:ii! 
Creek, besides giving rise to numerous smaller stream^. A hniic Minonni ^^'i ruii; [l-ii 
originates in its high southern areas. The northern sIojmv -itnatrd mIm.n. ij: 
lM.5<M>-foot level carry banks of snow throughout the ^uinnier. 

Snmu and rocJc slides. — Not infrequent in the u])p(M' ])ortion^ of .1 i-htnil ( 'mm\ • 

TfttritH and settlements. — None. 

FffreM conditions. — ^The foothills and lower portions of ili. 
i»tri*'k*^ with exceedingly close-set sapling stands of aspen 
reforestations after fires that occurred thirty to tifty yeai - ul: 
yjt^r low and scrubby stands of subalpine species, and sraft 
jrroHth Kxi^epr>le pine at middle elevations. 
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Cutting. — For domestic use, fuel and fencing, the dead and fallen timber on 
1,50() acres has been more or less completely removed. 

Bums, — A large tract in the southeast and another in the northwest corner of 
the township have been burned over and the timber thereon entirely destroyed. 

Reproduction, — The sapling stands of lodgepole and aspen at the lower eleva- 
tions are fully stocked, and any further seedling growth there is impossible. The 
burned-over areas are not reforesting, or but very scantily. In the subalpine stands 
3^oung growth is sparse. 

Undergrowth. — In the forested areas there is very little underbrush. On the 
bums Ceanotkus and other shrubs are springing up profusely. 

Litter. — Light. 

Humus. — None. 

CUusificaHan of lands in T. '6 S., R. 16 E. 

ACTOB. 

Forested (sapling stands, 9,000 acres) 13, 040 

Nonforested 10, 000 

* Badly burned 3, 000 

Logged None. 

Agricultural None. 

Grazing 2,000 

Bare rocks 5, 000 

Total stand of timber in T. 6 S., R. 16 E. 



Lodgepole pine 

White-bark pine. . . 

Subalpine fir 

Kngelmann spruce . 

Total 



Species. 



Mill timber. 



Feet B. M. 
2,600,000 



1,200,000 



3,700,000 



Pole and fuel 
timber. 



Cubicfeei. 

3,000,000 

500,000 

2,300,000 

1,000,000 



6,800,000 



IVital volume of 
all timber. 



Cuhicfeet. 

3,450,000 

500,000 

2,300,000 

1,216,000 



7,466,000 



Composition of forest in T. 6 S., R. 16 E,, including trees of all species with basal diameters of S inches and 

upward. 

Per cent. 
Lodgepole pine 62 

White-bark pine 8 

Subalpine fir 14 

Engelmann spruce 14 

Aspen and cottonwood 2 
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Township 6 South, Range 17 East. 

Topography. — The township consists of a rolling foothill region in the northern 
and east-central areas, having an altitude of 5,500 to 6,000 feet, and of rough, rocky 
mountain spurs in the remainder. The more northern and eastern foothills are low 
and gently rolling; the western rise to long combs and swells separated bj^ wide 
canyons with gentle slopes. 

Mining. — None. 

Soil. — Deep loam in the creek bottoms; thin, gravelly, and excessively strewn 
with bowlders on the uplands. The central areas throughout, and the lower slo])rs 
and valleys in the southern, are deeply buried under a mantle of bowlders. 

Agricultural adaptability, — The creek bottoms in the central and northern 
areas are arable and generally cultivated. The uplands are mostly too stony for 
agriculture. 

Grazing capacity. — The uplands in the central and northern areas are trnizinii' 
lands. Where not under fence they have been excessively overgrazed. 

Drainage conditums. — The outflow originating in the township is of small volume 
and has its rise in various small springs. West Rosebud Creek carries most of tiu* 
drainage of the township. Its waters are used for irrigation. 

Snow and rock slides. — These occur only in the southwest corner of the town- 
ship and are not of frequent occurrence. 

Towns and settlenvents. — ^The agricultural lands are oceu]iie(l. There Hn» no 
towns or villages in the township. 

Forest conditions. — Formerly the extreme southern and most of tlie western 
areas were forested. Fires have swept the timber out of existene<\ with thr 
exception of 1,000 acres in the valley of West Rosebud Creek. The stands on thi> 
tract consist of thin lines of scrubby yellow pine and red fir. with small proportions 
of limber pine and a low growth of aspen. 

Woodlands. — Before the advent of white settlers about one-half of the town 
ship was covered with a scattering growth of lod^ei)ole piiu, limlur and vellnw 
pine, and large, compact aspen stands. Cutting has diminished thr \\<M>dlaiu 
and thinned the stands, until only 2,000 acres remain that luar timhcr ( houl'Ii • 
be classed as woodland. The growth is everywh(»r<» thin and s<rul>))y. 

Gutting. — The entire township, with the exeeption of small tiarts alonir.tl 
south line, has been culled over. Systematic cuttino- is <()nrin( d j^^rUi ;]()W('r tool 
hills and to the valley of the West Rosebud, where 5o per < mmii 
Most of the timber taken has been fuel and pole stuU: the v;;! 
supplied saw timber. 

Bums. — The foothills in the central areas and all of tin; 
been badly burned over and the tin^ber on them aln)ost t 
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foothills carried stands chiefly composed of aspen; the mountain areas were clothed 
with lodgepole pine. 

Reproduction, — The burned-over forest lands are reforesting very slowly, and 
the young growth is largely composed of aspen at the lower elevtftions, and of 
lodgepole pine at the middle and the highest altitudes. In the woodlands aspen 
is almost the sole component in the young growth. 

Undergrowth, — Thin and low. 

Litter, — Light. 

Humvs, — None. 

Clasnfioatian of lands in T. 6 S., R. 17 E, 

Acres. 
Forested area 1, 000 

Woodland area 2, 000 

Nontimbercd area 20, 040 

Badly burned 7, 000 

Logged 1,500 

Agricultural (grazing) 13, 040 

Total stand of timber in T. 6 S., R. 17 E. 



Species. 



Mill timber. 



limber pine 

Lodgepole pine 

Yellow pine 

Red fir 

Aspen and cottonwood . 

Total 



IMB.M. 



80,000 



80,000 



Pole and fuel 
timber. 



Cubic/cft. 

225,000 

330,000 

90,000 

dO,000 

50,000 



Total volume of 
all timber. 



756,000 



Cubic/eet. 

225,000 

330,000 

104,400 

60,000 

50,000 



769,400 



Compogition of fored and woodland in T, 6 S,, R, 17 E., xnduding trees of all species VTith basal diameters 

of S inches and upward. 

Per cent. 

Limber pine 45 

Lodgepole pine 10 

Yellow pine 38 

Red fir 5 

I and cottonwood ^ 6. 5 



Township 6 South, Range 18 East. 



This township consists of a rolling tract of country; low swells and ridges 
alternate with shallow draws and canyons. It contains no forest land. Aspen 



so 
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and willow proves line the streams. The uplands are utilized for grazing purposes, 
and the creek bottoms and swales for agriculture. It is distinctly a grazing and 
agricultural ti-act and is of no value for forestry purposes. 



Township 7 South, Ranoe 10 East. 

TojHHjniphy. — With the exception of a small area in the central portion, the 
township consists of narrow-crested and precipitous ridges and divides attaining 
altitudes of nearly- 11,000 feet. The exception to the high relief is a broad canyon, 
a tributary of the Middle Fork of Mill Creek, cutting into the central areas of the 
township from the north. 

21 fn ing. — None . 

Soil, — Gravel, with thin surface layers of loam; very ston}^ and bowlder-strewn 
on the slopes and in the bottoms of the canyons. 

Agricultural adaptability. — No portion is tit for agriculture; the tract is too 
stony and the altitude too great. 

Grazing capacity, — ^The subalpine and alpine areas are mostly grassy and suit 
able for sheep pasture, but are practically inaccessible. 

Di'ainage conditions. — ^The run-oflf is large and is carried by tributaries of Mill 
Creek. Lakelets and tarns are lacking, but the tract is well supplied with sprin<:s. 
marshy tracts, and creeks, and forms a natural reservoir for much of the Mill 
Creek flow. 

Snow and rock slides. — Infrequent. 

Towns and settlements. — None. 

Forest conditions. — The forested areas are confined to the canyons in the central 
portions of the township, the high areas on the north, east, and south Ixino- situuti^d 
above timber line. The stands are of medium density, thinning out neai the !♦, .^Oil- 
foot contour to small copses and narroi;^ lines. In the lower anas lodocpoK' pine 
and Engelmann spruce are the prevailing species, largely in old jirowth staiuU. At 
higher altitudes the typical subalpine forest constitutes the stands. 'Ww tiinlxi i- 
accessible by way of Mill Creek, but only with great ditliculty and expense 

Cutting. — None. 

Burns. — None. 

R^prfjduction. — Deficient in the subalpine area;s but ahundant in tlic 
on the lower elevations. Most of the young growth is composed (.f;:?^' 

fftd^grr/u^th . — Light. 

Litt^-r. — There is a small amount in the stands in the y\\\\^i 
l:tt> in the stands on the subalpine areas. 

//'//////>•. -There is a thin layer of moss and pine needle-. 
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Clamficatian of lands in T, 7 5., R, 10 E. 

Acres. 

Forested 8,320 

Nonforested 14,720 

Badly burned None. 

Logged. None. 

Agricultaral .• None. 

Grazing (alpine tracts) 14, 720 
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ToUd stand of timber in T,7 S,, R. 10 E. 






Species. 


Mill timber. 


Pole and fuel 
timber. 


Total stand of all 
timber. 


Lodgepole pine -. 


FeetB,M. 
8,000,000 


Cvbicfeet, 
10,000,000 
3,000,000 
2,000,000 
5,000,000 


Cvbicfeet. 

11,440,000 
3,000,000 
2,000,000 
6,170,000 


White bark pine 


Subalpine fir 




Engelmann spruce 


6,500,000 




Total 


14,500,000 


20,000,000 


22,610,000 





Composition of forest in T. 7 8.f R. 10 E., including trees of all species tvith basal diameters of S inches 

and upxmrd. 

Per cent. 

Lodgepole pine 55 

White bark pine 7 

Subalpine fir 10 

Engelmann spruce 28 

Township 7 South, Range 11 East. 

Topogro/phy. — ^The eastern, northern, and western areas of this township lie 
wholly on the summit of the main divide of the Absaroka Range, and consist of 
alpine and subalpine tracts rising to elevations of nearly 11,000 feet. The region 
is one of narrow, sharp-crested ridges, steep slopes, and bold precipitous breaks and 
escarpments. The central areas of the tract form the head of Hell Roaring Creek 
and consist of open canyons, with slopes of comparatively esAX gradients in most 
localities. 

Mining. — None. 

Soil. — Gravelly and stony, with thin surface dressings of loam. 

Agricultural adaptability. — ^The township has no arable land. 

Grazvng capamty. — ^The pasture areas of the township are limited to the 
summits and high slopes of the ridges, which carry a more or less close and con- 
tinuous sward of alpine sedges and grasses. The tracts are difficult of access and 
are not now pastured, although formerly, it is said, sheep were grazed on them. 

Drainage conditions. — ^The run-oflf from the township is large and is carried 
in part by Boulder River and in part by Hell Roaring Creek. The township contains 
9574— No. 29—04 6 
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few tarns and lakelets, but abounds in springs and rivulets. Snow lies on the high 
northern slopes throughout the summer. 

Snoic and rock alulex. — Near the crests of the mountains avalanches are eonmioii. 

Toirnii and tiettleinents. — None. 

Fore^^f condfthns. — The forest consists of thin subalpine stands of white-bark 
pine and spruce at the higher and the middle elevations. In the canyon of Hell 
Roaring Creek the forest is mostly made up of old-growth stands of lodgeiK>le 
pine mixed with spruce. 

Cutting. — None. 

BuniM. — None. 

Rf production. — Reproduction is generally deficient in the subalpine stands. 
The lodgeix)le-pine stands in the lower portions of the canyons are mostly 
stocked too close for any further additions. 

Undergrowth . — Light. 

Litter, — ^The subalpine forest contains very little litter. In the lod^vpole- 
pine stands it is abundant, and is composed of trees killed by overcrowding-. 

Hunt uJt. — None. 

CUimficatian of lands m T. 7 X, i?. IJ K 

Acres. 

Forested M), 040 

Xonforested 1 :*., (M)0 

Badly barne<i NOiic. 

Logged N<»iu-. 

Agricultural N . >i\v. 

(Grazing and alpine 1 ( i, (H K) 

Bare rocks :;. ooo 

Total stand of timber in T. 7 >S'., A'. // /:. 



Species. 



I>jdgefiole pine 

White-liark pine... 

ffuljalpine fir 

Engelmann i^pruce . 



Mill tiiiib«'r. 

(), (;o(), (Hio 



Total 



4,0(X), (KM) 
10, (>0<), (HH) 



l'..lfan<l fn.-l 'l.-ial viaiul of all 
liinlM-r. iiinl.cr. 



!^(KH), <MHI 
1, -JOO, (HK) 
L*, 71H), (MKI 
:;. .')<»(). 0(10 



Ojmjjoifiiion of forest in T. 7 S., K. 11 E., including trees of nU ^in( 

and upward. 

Ijodgepole pine 

Whit*»-bark pine 

Subalpine fir 

Engelmann spruce 



If}, />.,. 
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Township 7 South, Range 12 East. 

Topography, — High, steep, precipitous mountains reaching elevations of 11,200 
feet, a part of the main range of the Absarokas, are found in the southern and in most 
of the central areas of the township. The remainder consists of portions of the 
narrow and rocky upper canyon of Boulder River, of steep spurs abutting on this 
canyon, and, in the northeast quarter, of terraces or small plateau-like areas lying 
at the head of the West Boulder at altitudes of 9,000 to 9,500 feet. 

Mining. — Boulder Valley in this township contains two mining camps — Inde- 
pendence and Cowles. Independence is abandoned, but Cowles is in active operation. 
The gravels in the central areas of the township are auriferous, and hundreds of 
placer claims have been located on them, a few of which are being worked. 

Minerals. — Gold. 

Soil. — Gravelly loam, mostly stony and mixed with bowlder drift. In places 
the soil is clayey or gumbo-like. 

Agricultural adaptahility. — No portion of the township is cultivable. The 
stony soil and the high altitude of the region are prohibitive of agriculture. 

Grazing capaxiity. — Numerous alpine and subalpine glades occur throughout 
the township. They bear close swards of sedge and grass. Accessible in most 
places, they are pastured only by the animals of prospectors and by small bands 
of stock. 

Drainage eo7idilionM.—The principal water head of Boulder River is in this 
township, and as such its watershedding capacity is of great importance. The 
run-off is large. Tarns, rivulets, and creeks are numerous. Most of the feeders 
to the different creeks head in glacial cirques, which commonly hold one or more 
tarns, forming extensive series of natural reservoirs. 

Snoi/^ and 7'ock slides*. — Avalanches of rock and snow are frequent throughout, 
more particularly on the eastern slopes of Boulder Canyon. 

Towns and settlefnents. — Cowles mining camp in Boulder Valley, near Haystack 
Peak, a stamp mill working the auriferous ores of the region, with the necessary 
buildings for employees clustered around it, and one small sawmill near the north line 
of the township in Boulder Canyon, comprise the settlements. Numerous miners' 
cabins are scattered over the mineral-bearing areas. 

Forest c(ifiditio7is. — At the higher elevations the forest consists of thin subalpine 
stands very much scattered among the grassy glades. The timber is low and 
scrubby, tit chiefly for fuel and mine props. The canyon of the Boulder, and 
especially the tributary canyons coming in from the west, contains close-set stands 
of lodgepole pine and spruce varying in age from 100 to 200 years. 

Cutting. — A great quantity of timber has been cut in Boulder Valley, particu- 
larly around the deserted mining camp of Independence and at Cowles camp. At the 
latter place the subalpine slopes are being completely stripped of every vestige of 
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timber large enough to supply fuel to the mines and to the stamp mill, where steam 
is used for motive power. 

Bums, — Large tracts in the valley of the Boulder and in the northeast quailer 
have bean burned over during the past eight or ten years. The timber on the 
burned tracts has in most cases been totally destroyed. 

Reproduction. — The young growth throughout is scanty and scattered. There 
is little restockage in the burns. 

Und4rrgrowth . — Light. 

Litter, — In the stands on the west of Boulder Canyon the litter, composed of 
fallen timber killed by overcrowding, is abundant. Elsewhere litter is light. 

Ilumus, — On most of the slopes with northern exposures there is usually a thin 
moss cover. Elsewhere humus is lacking. 



Cla88ifioaH(m of lands in T, 7 S., R. le E, 



Forested 

Nonforested . . 
Badly burned. 



Acres. 
10, 540 

12, 5(H) 

8,000 

4,000 



Logged 

AfH^cultural None. 

Grazi ng 4 , 500 

Bare rocks 8, 8(K) 

Tarns 1,200 



ToUil gland of timber in T, 7 S., R. le E. 



Species. 


Mill timJwr. 


Lodgepole pine 


Fed li. M. 
10, 000, 000 


White-bark pine 


Red fir 


1,000,000 


Sabalpine fir 




Cngelmann spruce ..- 


9, 000, 000 






Total 


20, (KK), (XK) 







I I'(.U- nn.l fii.'l 
timlnT. 



ToImI vohimo (*f 
Mil tiinhvr. 



Composition of fore^ in T. 7 S., R, 12 E.^ including trees of all sjH-ri,.'^ frifl, }„,>.,! </;-,.,',,> <.f .; , 

and upicard. .^ 



Lodgepole pine 

White-bark pine... 

Red fir 

Subalpine fir 

Engelmann spruce. 
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Township 7 South, Range 13 East. 

Topography. — ^This township is a plateau-like area situated mostly above timber 
line, cut by shallow canyons and dotted with numerous tarns. 

Min ing, — None. 

Soil. — Thin gravelly loam. 

Agricultural adaptability. — ^The township contains no tillable land. 

Grazing capacity. — Most of the township is covered with a thin sward of alpine 
grasses and sedges which might afford a scanty pasturage during three or four 
months of each year. 

Drainage eondltioTVi. — Owing to its elevated position the region receives a large 
amount of snow and rain, and the run-off is large. The tract abounds in tarns, 
springs, and creeks, and constitutes an important water head of Boulder and Still- 
water rivers. 

Snmo and rock slides, — Infrequent. 

Towiw and settlefnents. — None. 

Forest conditions. — ^The forest is of subalpine composition throughout, and 
consists of white-bark pine, spruce, and subalpine fir, with lodgepole pine in the 
southwest corner. On a small tract in this corner, the forest is set in a close, 
well-stocked stand; elsewhere the stands are thin, and scattered over the rough 
surface and slopes in narrow lines and small copses. It is chiefly an old and middle- 
aged growth. Except for local use the forest is inaccessible. 

Cutting. — None. 

Bums. — Along the west line of the township the timber on 1,200 acres has been 
killed by recent tires. 

RepToducti<m. — Scanty throughout. The young growth is composed of the 
same species, in the same proportions as the mature forest. 

Undergrowth. — There is only a very low and thin growth of underbrush in 
the district. 

Litter. — Abundant in the southwest comer of the township, consisting of 
dead and fallen pole growths, killed by overcrowding. 

Humus. — ^Thin or entirely lacking. 

CUmification of lands in T. 7 S., R. IS E. 

Acres. 
Forested 3,600 

Nonforested 19,640 

Badly burned 1,200 

Logged None. 

Agricultaral None. 

Grazing 12,000 

Bare rocks 3,840 

Lakelets and tarns 2,600 
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Total stand of timber in T. 7 S., i2, IS E. 



Species. 



Lodgepole pine 

White-bark pine. . . 

Subalpine fir . 

Engelmann spruce. 

Total 



Mill timber. 



Feet B. M. 
3,000,000 



2,200,000 



5, 200, 000 



Pole and fuel 
timber. 



Cubir/eet. 

3,000,000 
300, 000 
600,000 

1, 000, 000 



Total volume of 
all timber. 



Cfilric/fxt. 

3. 540, 0(K) 
300, m) 
6(X),(X)() 

1,:^6,(MM) 



4,900,000 I 



5,838, 0(K) 



Composition of forest in T, 7 S., R. IS E,, including trees of all species tvith basal (iiatmiers of S iurlus 

and upward. 

Per cent. 

Lodgepole pine 30 

White-bark pine 5 

Subalpine fir 15 

Engelmann spruce 50 

Township 7 South, Range l-i East. 

Topography. — ^The eastern and western areas comprise sti^op, rocky spurs 
rising to elevations of 10,000 to 11,000 feet. The central areas consist of the 
can3^on of Stillwater River and its immediate slopes. The canyon is a rocky 
gorge hemmed in by steep slopes, which in the .southeast portion heroine immense. 
towering cliflfs rising sheer from the valley 2,000 to 2,5(H) feet. 

Mining, — None. 

Soil. — Gravelly and stony, with light surface aihnixtures nf loamy matter. 

Agricultural adaptahility. — None of the areas ar(» (illahle. 

Grazimj capacity. — The summits of the spurs are covered with a thin sward 
of alpine and subalpine sedge and grass. The eastern aic^is are prattically inac 
cessible. The western areas can be reached, ))ut prohahly oidy h\ ^h(M'p. 

I}raina^e conditions. — The tract gives rise to numerous >piin<:s and cieyk-. 
but owing to the broken character of the region holds no lakeht 

Snmo and rock slides.— Yery frequent alon^' the canyon (d' tlir StillwiiO 
owing to the excessively steep slopes. 

Toimis and settleinet^tH. — There are no settlement> in the town -hi 

Forest conditions. — The timber is confined to th<^ canyon ' — " 
its larger western tributaries, and a few of the Iowcm an 
The stands are composed of lodgepole pine in nearly pun- 
proportions of spruce and subalpine tir, and vary in w^v 
depending on the time that has elapsed since the la^t tii 
tically inaccessible, except for local use. 



SO to w^:^ym^ 

Th© foj«B^ Is f IFffi^' 



J-^:. 



ir*Wp, 
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Cutting. — None. 

Bwnu'i. — None. 

Reproduction. — Young growth is everywhere scanty or of only moderate 
volume. The proportion of the diflferent species composing it is the same as in 
the old or mature growth. 

Und^rgrawth. — Light. 

Litter. — Small quantities in the younger lodgepole stands. 

ITuvius. — A thin moss cover in the canyons comprises all the humus layer. 

CUmificatUm of latida in T. 7 /&, R. U E. 

Acres. 

Forested 7, 040 

Nonforested * 16,000 

Badly burned None. 

Logged None. 

Agricultural None. 

Grazing 8,000 

Bare rocks and alpine 8, 000 



Toua 8t4md of timber in T. 7 S., R. U E. 



Species. 



Mill timber. 



Pole and fuel 
timber. 



Total volume of 
all timber. 



Lodgepole pine 

White-bark pine . . . 

Subalpine fir 

Engelmann spruce . 

Total 



FeelB.M. 
6,000,000 



4,000,000 



Cubic feet. 
3,000,000 
1,000,000 
6,000,000 
6,000,000 



dtbie/eet. 
4,080,000 
1,000,000 
6,000,000 
6,720,000 



10,000,000 ; 16,000,000 



17,800,000 



Oompoaition of forest in T. 7 S., R. 14 E., including trees of all species with basal diameters of S inches and 

upward. 

Per cent. 
Lodgepole pine 12 

White-bark pine 8 

Subalpine fir 20 

Engelmann spruce 60 

Township 7 South, Range 15 East. 

The township comprises a hi^h, mostly alpine region, abounding with crags, 
precipices, and bare rocky peaks rising to altitudes of 12,500 feet, and deep, cliff- 
bound canyons. None of the areas are agricultural; none have a grazing value; 
none are forested; scattered trees of subalpine species grow here and there in the 
lower and more sheltered ravines, but as most of the region is situated above 
timber line, there never can be any extensions of the present amount of arborescent 



88 AB8AR0KA DIVISION OF YELLOWSTONE FOREST RESERVE. 

growth. Small tarns and ponds fonn heads to various creeks, and the region is of 
importance by reason of these natural reservoirs. 

Clamficaiion of lands in T. 7 S., R 15 E. 

Acre«. 
Forested None. 

Nonforested 23, 040 

Bare rocks and alpine 20, 000 

Lakelets, tarns, and streams 3, 040 

Township 7 South, Range 16 East. 

Topography. — ^This township is in a high, mostly alpine region — a mass of crags, 
precipices and pinnacled ridges, which, in the northwest corner of the township, 
culminate in peaks rising to elevations of 12,500 feet. Winding among the steep, 
rocky spurs lie deep, cliflf-lined canyons littered with talus and moraiiiic debris, 
which here and there dams the streams and causes them to spread out and form 
lakes of consideittble size. 

Mining. — None. 

Soil. — The soil is sterile and rocky. A large proportion of the tnict has no soil 
cover. 

Agricultural adaptability. — ^There is no tillable land in the townsliip. 

Grazing capacity. — The summits of the ridges bear, hear and there, thin swards 
of alpine sedges and grasses and some of the larger lakes have wet <^l:id(»s f rino-ing 
them. None of them are accessible to stock. 

Drainage conditions. — There is a large and continuous outflow, all by way of 
West Rosebud Creek. The township constitutes a great natural reservoir to this 
stream, and as such is of importance notwithstanding its rou^li and rocky charaeter. 

Smm and rock dides. — Frequent throughout. 

Towns and settlements. — No part of the township is inhai>ited. 

Forest conditions. — Most of the township lies above timber line, and the toie>t 
is confined to the lower slopes and the bottoms of a few canyons in the northern 
portion. The stands are composed of lodgepole pine and spruce at the lowest 
elevations, and of the subalpine type of forest at the upper. 

Cutting. — None. 

Bums. — Tracts in the northeast corner of the township have Immmi buined over 
within the past seven or eight years and the timber on 4oo acres (le>ti.>v 

Rejyroduction. — Young growth is not abundant. Lo(lL''e]><>l<' -i M ^^i^^ 
mann spruce are the leading species in the restockag(\ The i ) m : i ?SSSSi8Mf t- k- t'> t"a/' 
not reforesting. 

Undergrmoth. — Low shrubs, of huckleberr\", wild raspb(Mry?e'^^r;^r<^ii7n!*i«iBTt' 

Litter* — In the lodgepole-pine stands and on the burned 
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dead and fallen pole timber is abundant. In the subalpine stands the amount is 
small. 

IIu7m(s. — None. 

Clcusification of lands in T. 7 S., R. 16 E, 

. Acres. 

Forested 2,400 

Nonforeeted 20,640 

Badly burned 400 

Logged None. 

Agricultaral None. 

Grazing None. 

Bare rocks and high alpine 17, 140 

Lakes and tarns 3, 100 

TcUd stand of Umber (poie and fuel) in T. 7 S., E, 16. E. 

Cubic feet. 

Lodgepole pine 950, 000 

White-bark pine 350, 000 

Subalpine fir 800, 000 

Engelmann spruce 800, 000 

Total 2,900,000 

OonwosUion of forest in T. 7 8., R. 16 E., including trees of all species with basal diameters of 3 inches and 

upward. 

Per cent. 
Lodgepole pine 50 

White-bark pine 12 

Subalpine fir 20 

Engelmann spruce 1 18 

Township 7 South, Range 17 East. 

Topography. — ^The township consists of the divide lying betweet East and West 
Rosebud creeks, with the steep breaks leading into the canyons of these streams. 
It is a high, rugged mass of mountains, some portions rising to nearly 12,000 feet 
while comparatively little lies below the 9,000-foot contour. 

Mining, — None. 

SoU. — Very thin, gravelly loam, stony, and strewn with huge bowlders in most 
places. Large areas, particularly on the breaks to the Rosebud canyons, are 
entirely devoid of soil cover. 

Agricultural adaptability, — The township contains no arable land. 

Grazvrvg capacity. — In the Rosebud canyons small glades and burned-over tracts 
not reforesting furnish pasture and are so utilized. The summits of the spurs are 
covered with alpine sedges and grasses, but are inaccessible to domestic grazing 
animals. 
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Drainage conditifms. — ^The run-off is large and continuous, and as the tract 
serves as a natural reservoir for the two Rosebud creeks it is of great importance. 

Snmo (tndrock slides. — These are common, especially in East Rosebud Canj^on. 
Enormous masses of overhang line tiie brinks of the canyons and frequently send 
down vast masses of rock and gravelly debris. 

Towns and settlements,— There are no towns on the tract. At the north end of 
East Rosebud Lake, a sheet of water covering 750 acres in the canyon of the same 
name, is a summer cottage belonging to a Major Armstrong, who occupies a tract of 
surveyed land in the heart of the mountains far from all other .surveys. 

Forest conditions, — The forest consists of thin stands of lodgepole pin(\ red tir, 
white-bark pine, and spruce in the canyons and on the declivities where thi* slope 
is not too steep to permit soil to accumulate. Small stands of aspen and cotton wood 
occur in the bottoms of East Rosebud Canyon, while a few copses of yellow pine 
occupy tracts at the mouth of the can3''on. Formerl}' the bottoms and slopes of 
Eiast Rosebud Canyon were closely stocked with timber in most places, i)ut very 
little has escaped the fires during the last four or five years. 

Cutting, — Small quantities here and there for local use. 

BiiruK — During the past six or seven years most of the township hsis Ikmmi 
burned over. Complete destruction of the timber has followcul. 

Ri'prodiLctio7\. — There is little young growth. The bunied tracts >h<)\v pnuti- 
cally no evidence of reforestation. Especially is such the cas(» on the soiitluMii and 
western exposures. Since the fires man}' of the slopes show extensive ^n]l^in^^ 
while on most of them the loamy surface is beini^ washed into tlir >ti('anis and 
carried away, a process which will indefinitely retard refon'>iation. 

Undergroioth. — Moderate in quantity. A few of the i)urns ai-r Ln<»wintr up to 
various sorts of brush, mostly Ceanothus. 

Litter. — There are large quantities of dead and fallen tiniluM' ofi the l»uriir(l-ov«» 
tracts. Most of the dead timber is still standing, and when it falls tlip amount of 
litter will be very large. 

Hxnii u-s. — None. 

i^Uimfication of lands in T. 7 >'., //. // //. 

Forested - -. «i"0 

Nonforeated > ' ' * < *' ^ 

Badlv burned .:iit& " ^ »" 

Logged ^i^^^Sit^Ji - 

Agricultural iaa^^^t^UTT^^. s 

(^razing 

Bare rocks '^i^M^^^^K^?^' 

Lakes and tarns 
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Total it/and of timber {pole and fuel) in T. 7 S., R. 17 E, 

Cubic feet. 
Lodgepole pine 1, 200, 000 

White-bark pine 800, 000 

Yellow pine 20, 000 

Red fir 40,000 

Subalpina fir 500, 000 

Engelniann spruce 500, 000 

Aapen and cottonwood 200, 000 

Total 3,260,000 

Composition afforest in T. 7 *9., R. 17 E,y including trees of all species vdth basal diameters of 3 inches and 

upward. 

Per cent. 
Lodgepole pine 50 

White-bark pine 15 

Yellow pine 2 

Red fir 8 

Subalpine fir 10 

Engelmann spruce 20 

Aspen and cottonwood ' 4 

Township 7 South, Range 18 East. 

Tojwgraphy. — The western half of the township consists of steep, rocky spurs 
forming the divide between Red Lodge and West Rocky Fork creeks, and between 
Red Lodge and East Roselmd drainage. Their eastern terminations lie in the 
central portion of the tract where they break with sharp descents to a rolling 
foothill region, which fills the remainder of the areas of the township with low, 
long ridges and a multitude of shallow ravines and gullies. The general elevation 
of the foothill region is about 6,600 feet, while the ridges in the western areas reach 
altitudes of 9,000 feet. 

Mining, — No mineral is mined. Petroleum is thought to occur in the north- 
west quarter of the township, where borings have been made intermittently for 
several years, but without definite results. 

SoiL — Gravelly loam. The entire foothill region is covered with a deep 
blanket of extremely heavy bowlder drift, partly overlain with a thin top-dressing 
of loamy matter. 

Agricultural adaptahility. — The western areas contain no tillable land. Tracts 
in the eastern portion, in the aggregate 800 or 1,000 acres, are susceptible of 
cultivation. 

Grazing capacity, — ^The foothill region, where not wooded, has a grass cover, 
and has long been utilized as cattle and sheep ranges. Where not fenced it has 
been badly overgrazed. 
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JJrainage conditions. — The run-off is of moderate volume, and is carried by 
Red Lodge, West Rocky Fork, and numerous smaller creeks, which have their 
rise in the fronts of the spurs. Their waters are more or less used for irrigating 
agricultural lands outside the township. 

Snow and rock slides. — Infrequent, and limited to the high western portions. 

Tow7is and settlements. — One or two farmsteads near the north line of the town- 
ship comprise the settlements. 

Forest conditions.— T\iq mountain areas bear nearly pure-growth stands of lodge- 
pole pine at middle elevations, giving way to stands of the ordinary subalpinc typo at 
the highest altitudes. The foothill region is dotted with extensive and extraordinarily 
closely set stands of sapling lodgepole pine and aspen, this young growth covering 
fully 60 per cent of the forested area of the township. Most of the timber in the 
district has only a fuel or pole value. With the exception of the summits of the 
spurs the different tracts are not particularly difficult of access. 

Cutting. — The foothills and lower slopes of the mountains were culled many 
years ago. In some of the more readily accessible portions the cutting has amounted 
to 80 or 90 per cent. Much fire-killed timber has been taken out. In the aggregate 
5,000 acres have been culled. 

Bums. — Extensive forest fires, originating five or six years ago in East Roselmd 
Canyon, burned the timber on large tracts of the mountain spurs, but thc^ killed trees 
are still standing. 

Reproduction. — In the high areas there is little young growtli. VwvXs of the 
bums are restocking; parts are still without any seedling growth. Lodgt^pole pine 
is the chief species in the restockage. The foothills are ])ee()niing covered with 
extremely close-set stands of lodgepole pine and aspen. It is ini[)ossihl(^ to determine 
with absolute certainty whether these stands are reforestation.^ direct after fires, or 
whether they occupy ground formerly grassed over as the result of rejuated tires 
while the Indian had control of the region. However this may he. tlu» forest is now 
extending into foothill tracts which do not show a vestige of former timber growtli. 
These heavily stocked stands of young lodgepole and aspen are the most r()nNpi(U(Mi> 
features of the forest. 

Undergrowth. — In the stands of green timber there is very little uiiileri)riN!' 
present. On the burned-over areas which are not restocking, dense growths of sh rii 1 ►"? 
chiefly CeanotJms^ are covering the ground. .^; 

Litter. — In the growing forest the litter generally is ligh/^ 
districts dead and down timber is accumulating in great ijuaMtitic^ 

Hv/mu8. — None. 
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Clasnficatum of lands in T, 7 S., R. 18 E, 



Forested 



Acres. 
12,040 



Nonf Greeted 11, 000 

Badly burned 6, 000 

Logged (culled ) 8, 000 

Agricultural 1 , 000 

Grazing 3,200 

Bare rocks 800 



Total stand of timber in T, 7 &, R, IS E, 



Species. 



Mill timber. 



Pole and fuel 
timber. 



Total volume of 
all timber. 



Lodgepole pine 

White-bark pine 

Subalpine fir 

Engelmann spruce 

Aspen and cottonwood 

Total 



Feet,B.M, 
2,000,000 



800,000 



■I 



CuMcfeet. 

9,000,000 

1,200,000 

900,000 

900,000 

1,000,000 



CuMcfeet, 
9,360,000 
1,200,000 
900,000 
1,044,000 
1,000,000 



2,800,000 I 13,000,000 



13,^,000 



Composition of forest in T, 7 8,, IL 18 E.y including trees of aU species with basal diameters of S inches and 

upward. 

Per cent. 

Limber pine Scattered trees. 

Lodgepole pine 70 

White-bark pine 3 

Red fir Scattered trees. 

Subalpine fir 1 

Engelmann spruce : 6 

Aspen and cottonwood 20 

Township 8 South, Range 10 East. 

Topography. — ^The township consists of high, rocky, alpine and subalpine ridges 
reaching altitudes of 10,000 feet, with deep and narrow intervening canyons 
belonging to the drainage basin of Hell Roaring Creek. 

Min ing, — None. 

Soil. — ^Thin, gravelly, stony, and bowlder-strewn throughout. 

Agrieulturdl adaptability. — ^There are no lands capable of tillage in the town- 
ship. 

Grazing capacity. — None. 

Drainage conditions. — Numerous springs, rivulets, and creeks have their rise 
in the township. 

Snow and rock slides. — Infrequent. 

Tokens and settlemefits. — None. 
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Forent conditions. — The lower area^: are covered with large and continuous 
stands of lodgepole pine, with small admixtures of spruce and red fir. The stands 
average 100 years old. The subalpine forest consists of white-bark pine, spruce, and 
subalpine fir and is thin and scattering. 

Cutting. — None. 

Burna. — Along the east line small patches of burns, in the aggregate 500 acres, 
extend into the township from the large burns in Hell Roaring Basin. 

Reproduction. — Scanty, but sufficient to maintain the present density of stands. 
The greater portion of the sapling and seedling growth is composed of lodgepoU^ 
pine. 

Undergrowth. — Sparse. 

Litter. — There is a moderate amount of dead and down timber, killed h\ 
overcrowding, in the lodgepole pine stands. In the subalpine forest the amount 
of litter is small. 

Hum u8. — None. 

Qasjfification of lands in T. S S., li. 10 K. 



Forested 

Nonforested 

Badly burned 

Logged 

Agricultural 

Grazing 

Bare rocks and high alpine . 



Acrt-s. 
It), 00(1 

7. 040 
')00 
None. 
Nnilr. 
Nniu\ 
(\ 5-10 



TgUU stand of timber in T. 8 N., It. W K 



Species. 



Mill tiinlMT. 



Lodgepole pine . . . . 
White-bark pine . . . 

Red fir 

Subalpine fir 

Engelmann spruce . 

Total 



h>(t li. M. 
20, 000, 0(K) 



1,0(K),000 



5, 000. 000 
28,000,000 

















/ 


r..l.':nMl lU.l 

mnht-r. 


I..tal Miili.l of 
nil tiinlKT. 




i 


r,(f>;rj>,f. 


..>.„.., t. 




1 


2">, 0<M), (MHI 


2^. r,(H». inn) 




3 


S, 0(H), 0(10 


,s. (Hin. (t(i() 


V 


1 




•>. 0(H 1. (H •' '. y- 


^ 


■ 


:;. 000, 0(10 


I ! 


2, (MHI. )H)0 


2. ooo. t ii'iyiH 


BH 


1 ^ 


:!s. (n){). (HH) 




HP 


I ' 



Composition of forest in T. 8 S., R. 10 %E.y including trees of hV sjh<-I,s nlili l» 

and upirard. 

Lodgepole pine 

White-bark pine 

Red fir 

Subalpine fir 

Engelmann npruce 



'j'%^^ 
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Township 8 South, Range 11 East. 

Topography.— Th^ tract chiefly consists of the upper basin of Hell Roaring 
Creek, a broad, semicircular depression between ridges having altitudes of 1>,0()0 to 
10,000 feet. The depression forms a sort of valley with low ridges, gullies, and 
ravines intersecting its bottom in various directions. Hell Roaring Creek is in a rift 
in the solid granite, 50 to 00 feet wide and 40 to 60 feet deep, with nearly perpen- 
dicular walls. The east side of the valley rises to the summit of the inclosing 
ridges through a series of broad terraces; the north and west sides mount on the 
steep fronts of high spurs stretching out from divides in the townships adjoining, 
while the south side forms the entranc^e to the canyon portion of Hell Roaring 
Creek Valley. 

Mining. — None. 

Soil, — Thin, gravelly loam, stony; many of the slopes are covered with talus 
devoid of soil. The surface of the central part of the depression consists of a 
sheet of bowlder and gravel drift. 

Agricultural adaptability. — None of the lands in the township are tillable. 

Grazing rapacity. — The grazing areas of the township are mostly fire glades 
slowly reforesting. A few marsh}' meadows occur in the central areas, and some 
small subalpine glades on the ridges inclosing the valley on the east. 

Drainage conditions. — A large amount of water flows from the township. The 
tract abounds in large springs, points of seepage, subalpine rivulets, and small 
ponds. It is practically the water head of Hell Roaring Creek. 

8naio and rock dides. — Infrequent or altogether lacking. 

Taums and Mettlei7ients. —None. 

Forent conditions. — The forest conditions are the results of fires during the past 
one hundred and fifty years. The central areas are covered chiefly with lodgepole 
pine, varying in age from 50 to 100 years. The younger stands are reforestations 
after fires in modern times; the older growths are stands that escaped the last 
great fires, and are scattered throughout the sapling growths. The subalpine 
forest, covering 30 per cent of the township, consists of spruce, white-bark pine, 
and subalpine fir, with occasionally some lodgepole pine. The white-bark pine is 
very abundant, and at the highest levels forms 75 per cent of the forest. Along 
the lower edge of the subalpine stands Engelmann spruce constitutes 60 to 80 per 
«ent of the timber. The timber on the high eastern slopes of the valley is chiefly 
an old growth, varying from 150 to 200 years in age. Poplar and aspen groves are 
common in the central parts and form thick fringes around the tarns and ponds, 
or entirely cover the more seepy areas where coniferous growth is not possible. 

Gutting. — None. 

Bumn. — The recent burns, not 3'et reforesting, or onl}^ very tardily, amount 
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lodgepole-pine the young growth is chiefly spruce. Nearly all the forest in 
the township is in a very active stage of natural thinning. 
Urid^growth. — The brush growth is scanty throughout. 
/ Litter. — Here and there along Slough Creek and on Horseshoe Mountain the 
forest is quite free from litter, and presents, in the older stands, a clean, park-like 
appearance. Elsewhere in the township the forest is littered with an inimonse 
amount of dead and down pole timber, the result of overstockage. 

JImiuis, — In the stands bordering the valley on the west a la3^er of hunuis or 
duff, 3 to 6 inches in depth, covers the forest floor. In the stands on the eastern 
side of the valley it is very thin or altogether lacking. 



ClamficcUum of lands in T. 8 S., R. IS E. 

Acres. 

20,^>40 

2,4(Hi 

KM) 

Log{?ed '. None. 

Agricultural None. 

Grazing 1 , S( m » 

Bare rocks '>(M ) 



Forested 

Nonforested .. 
Badly burned. 



Total stand of timber in T. 8 S., R. IS E. 



Species. 



Mill timber. 



Lodgepole pine (>5,(XK),0(K) 

White pine :3,00(),<)(H) 

Whit^-bark pine 

Red fir 5.(K)(),0(M) 

Subalpine fir 

Engeliuann spruce 52. ( k m ) j k h ) 

Total I'Jo. (K)<), ( KM) 



liiiitM-r. 




t nhi,- J-. ' , 

• >4. (too. (M)0 


7">. 700, <MMI 




540 OOo 


i. 000. 000 


4.000. Ooo 




900 oon 


r>. :>oo. 0(H) 


5. 5(»(). mm 


10. 000, ooo 


1".). :;tio. (M ti) 


s:;. .")Oo, ooo 


100. OMi 1, 1 li It . 



Composition of forest in T. 8 S., R. IS E.y including trera of nU sj,rri,.< ,r,t}, i„,..,,J ,!:.,,„> ^ > ,,f ; ;,. 

iipvHird. 



Lodgepole pine 

White pine 

White-bark pine . . . 

Red fir 

Subalpine fir 

Engelmann ppruce . 
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Township 8 South, Range 14 East. 

Titjyrjgrajyhy. — The eastern areas of the township comprise a high, rocky, 
glaciated tract abounding in shallow depressions, small flats, short escarpments, 
steep serrated peaks, and narrow crevice-like canyons. The central areas are cut by 
the trough-like canyon of Stillwater River, with sheer, rock walls in most places. 
The western tracts consist of broad spurs and ridges stretching eastward from the 
main divides in the township on the west. 

Milling, — None. 

Soil, — Thin and gravelly; most of the nontimbered areas of the township have 
no soil cover. 

Agricultural adaptability. — The township contains no tillable land. 

Grazing capacity, — None. 

Drainage ccmditions, — ^The run-off is large. The eastern half is very abundant!}' 
supplied with springs, tarns, alpine rivulets, and creeks, while several large creeks 
have their rise in the western areas. The township is one of the principal water 
heads of Stillwater River. 

Snow and rock slidea, — Slides are of frequent occurrence, especially in the eastern 
areas along the breaks to the Stillwater Canyon. 

Tmm\s and settUnienU, — The township is uninhabited. 

Forest conditions. — The bottoms of the Stillwater canyons are forested with 
moderately close-set stands of lodgepole pine and Engelmann spruce, mostly old 
growth. The ridges west of the canyon carry stands of subalpine type, thin and 
scattered at the higher elevations, close set in the canyons. The eastern areas of the 
township are mostly bare of forest, or have thin lines of trees and small copses set 
here and there in the sheltered hollows of the spurs. The timber is inaccessible 
except for local use. 

Cutting, — None. 

Burns, — None. 

Reproductimi. — In the stands in Stillwater Valley the young gi'owth, consisting 
chiefljr of lodgepole pine, is sufficient to maintain the present volume. There is little 
young growth in the subalpine stands. 

Undergroioth. — Light. 

Litter. — A small quantity of dead and down timber is scattered through the 
forest in Stillwater Valley, a large proportion of this being due to the crushing 
effects of snow and rock slides descending the steep slopes. Elsewhere the litter 
is small in quantity. 

Huirnis. — A light cover of moss occurs in the valley and on the lower slopes. 
At the higher elevations the forest floor is bare. 
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Classificaiian of lands in T, 8 S., R. U E. 



Forested 



Acres. 
9,000 



Nonforested 14,040 

Badly burned None. 

Logged None. 

Agricultural 1 None. 

Grazing None. 

Bare rocks and alpine 13, 000 

Tarns and streams 1 1, 040 

Tolal stand of timber in T. 8 S., R, 14 E. 



Species. 



Lodgepole pine 

White-bark pine . . . 

Subalpine fir 

Engelmann spruce . 

Total 



Mill timber. 



Feet B. M. 
8,000,000 



Pole and fuel I Total volume of 
timber. all limber. 



20, 000, 000 



Cubic feet. 

10,000,000 
1,000,000 
3, 000, 000 
2,000,000 



28,000,000 16,000,000 



11,440.000 
1,000,0(X) 
3,000,000 
5, 000. 0(H) 

•21,040. 1 hX) 



\\x cent. 
20 



Compotiiion of forest in T, 8 S.f R. 14 E,^ including trees of all species nnih bdttdl diatnetrr.'i <>f .^ Im-ht.'* and 

upward, 

Lodgepole pine. 

White-bark pine ♦> 

Subalpine fir i^ 

Engelmann spruce t>n 

Township 8 South, Range 15 F^ast. 

Topography, — The township consists of a high jilpino and sii])alpiiio jirca, in 
the southern and central portions comprising a mass of >h()it, irn\milar ikloes 
with a maze of ravines, shallow canyons, and runs cuttintr tho rid^c^ in :il 
directions, and a large number of depressions holdinir one or moie laki l(4-^ .nj 
tarns. The northern areas rise into towering peaks, sovcral of thorn li^noo {{ 
in height, surrounding which are rock-bound canyons almost cnn i( i -like in t 
narrowness. • ,«> 

Mining. — None; the region is mineralized, howcvor. 

Minerals, — Gold and copper. 

SoiL—ThivL and gravelly, in most localities strewn wit 
and masses of talus. Most of the areas are entiivly dcvc j 
nothing but the smooth, bare rock. | 

Agricultural adaptability, — The township contains n(» ai 
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Grazing capacity, — A few hundred acres of alpine meadow land exist in the 
southern and central areas. The tracts are not pastured. 

Drainage conditions, — The township is of importance by reason of the large 
volumes of water constantly discharged from its areas. The tarns and lakelets 
constitute natural reservoirs, and great banks of snow or incipient glaciers lie 
on the northern slopes of most of tlfe higher elevations. The drainage flows 
partly into Stillwater River and partly into Clark Fork. 

Snow and rock slides, — Of frequent occurrence, especially in the northern 
areas. Mud slides carr^'ing vast quantities of bowlders line many of the tarns 
and are common on the slopes of the peaks. The ragged and serrated crests of 
the ridges have enormous masses of overhang, from which avalanches of stones 
and bowlders are continualh' descending into the canyons and building up the 
talus slof^es. 

Towns and settlements, — None. 

Forest conditions, — The tract carries no forest. There are a few trees of 
white-bark pine and Engelmann sprace scattered through the hollows or lining 
the tarns in the southern areas. Most of the township lies at altitudes above 
timber line, where low growths of willows replace arborescent vegetation. 

Reproduction, — Climatic conditions are such that much young growth is 
impossible. In the sheltered hollows and ravines, up to elevations of 9,800 feet, 
there will always be a few seedlings and saplings. Very rarely will one of them 
grow to maturity, being broken oflf or uprooted by heavy snows and fierce gales 
as soon as any considerable size and spread of limbs are attained. 

Classification of lands in T. S S., R, 15 p. 

Acres. 
Forested None. 

Nonforeated 23,040 

Agricultural None. 

Grazing 3, 000 

Bare rocks, alpine snowbanks, and incipient glaciers 18, 000 

Lakelets, tarns, and streams 2, 040 

Township 8 South, Range 16 East. 

The township consists of a high, rugged mass of mountains, mostly situated 
above the 9,500-foot contour, with peaks and ridges rising to 12,900 feet. It 
abounds with peaks, serrated and pinnacled crests and ridges, canyons, precipices, 
and alpine lakelets and tarns. 

The township is uninhabited. The surface consists chiefly of bare rock. None 
of the areas are agricultural in character. Swampy meadows, fringing the alpine 
tarns, are met with here and there, but the}' are practically inaccessible to stock. 
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None of the lands are mineral bearing. No forest exists in the township, but 
a few narrow lines of spruce and white-bark pine fringe tarns situated at or 
near ,the 9,500-foot contour line. The greater portion of the tract lies above 
timber line. The township has a large run-off, and is of importance b}^ reason 
of the large natural storage capacit}^ afforded by its many lakelets and tarns. 

. Classification of lands in T. S S.j R. 16 E. 

Acres. 
Forested None. 

Xonforeated 2.*^, 040 

Bare rocks 17, 000 

Alpine meadows and glades 2, 540 

Lakelets, tarns, and streams 3, riOO 

Township 8 South, Range 17 East. 

To}x>graphy, — The eastern area comprises high spurs with broadenint,^ or 
plateau-like summits, which in the central portion break off to the canyon of the 
East Rosebud. The portion of this canyon situated within the township is a hkmv 
rift through the mountains, bounded on either side by great, bare, ahnost perpen- 
dicular walls of rock. The southwest corner of the township rises in x\ vast mass of 
jagged cliffs. The average altitude of the township is about 1o,8<h) feet, while 
many isolated tracts attain elevations of 12,000 feet. 

Min Ing, — None. 

Soil, — Thin gravelly loam, with the surface strewn witli lM)wl(lers. usually (^f 
large size. The slopes leading to the different canyons are mostly ban^ of >oiI, 
presenting either naked rock or talus. 

AgrlcuUural adapt ah U it y, — No portion of the townsiii]) lia> any ai'al>le land. 

Grazing capacity. — The summits of the ridges are eo\('nMl witli a lliin s^\a^l 
of alpine sedges and grasses. The}' are extremely ditHcult of a«(M>>N. piohal^ly 
beyond the reach of any kind of stock except sheep. Tlu i c aif no Liia/in<: ai ( .k 
in the canyons. 

Drainage amditions, — The township is the water laad of Fast Ko-elmd ( ri < 
The run-off is large. Springs abound, while nunu'rou> tarn< and {)<)n(l> in ili", 
southern part serve as natural reservoirs and more or l('s< iMouhitc ihc (Mittl< > 
The waters of East Rosebud Creek are largely utilized for in i^tit ion purpovi-. i- 
the agricultural sections north of this township. 

Snow and rock slides. — Of common occur rene(\ 

Towns and settlements. — The tract is entirely uninlia))ii( 

Forest conditions. — Light stimds of lodgepole pin(\ >pni 
occur in the bottom of East Rosebud Canyon for a (li>t:in: 
from the north line of the township. Small copses and ilnj 
white-bark pine cling to the rocky slopes of the ditieniit 
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the deeper and more sheltered hollows to which projecting spur or excavated glacial 
cirque give rise. There is no mill timber; the growth has only a fuel value 
and is practically inaccessible except for local use. Most of it is a pole growth. 

Cutting, — None. 

Bums. — None. 

Rejprodxictwn. — Reproduction is sufficient to maintain present stands. Climatic 
conditions forbid any considerable additions to the present timbered area, but 
more closely stocked stands, particularly in the East Rosebud bottoms, are pos- 
sible. Lodgepole pine and spruce are the leading species of the young growth. 

Undergrowth. — Very thin and scattering. 

Litter. — A small amount in the lodgepole-pine stands. 

Hunuxis. — Lacking. 

Clamficaiion of lands in T. 8 aS'., R, 17 E. 

Acrefl. 

Forested , 3,000 

Nonforested 20,040 

Badly burned None. 

Logged None. 

Agricultural None. 

Grazing 11,000 

Bare rocks 7,300 

Tarns and streams 1, 740 



Lodgepole pine 

White-bark pine . . . 

Subalpine fir 

Engelmann spruce. 

Total 



Total stand of timber in T. 8 S., R, 17 K 



Species. 



Mill timber. 



Feet B. M. 



Pole and fuel 
timber. 



Cubic/eet. 

1,000,000 
250,000 
350,000 

1,000,000 



2, 600, 000 



Total volume of 
all timber. 



Cubic/eet. 

000,000 

250,000 

350,000 

1,000,000 



2,600,000 



Composition afforest in T. 8 S., R. 17 E., including trees of all species with ha^al diameters of S inches and 

upiuard. 

Per cent. 

Lodgepole pine 30 

White-bark pine 5 

Subalpine fir 30 

Engelmann spruce 35 

Township 8 South, Range 18 East. 

Topography. — The township consists of a moor-like plateau nearly 11,000 feet 
above sea level. Its surface is elevated in long swells and depressed in broad, shal- 
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low swales. It is intersected from southwest to northeast by the extremely rocky 
and precipitous canyon of Rocky Fork, from which several lateral gorges cut deep 
into the plateau. 

Mining, — None. 

Soil, — Thin, gravellj' loam with masses of bowlder drift scattered over the 
surface. 

Agricyltural adaptahility. — The township contains no arable land. 

Grazing capdcity. — Except the breaks to the various canyons the entire town- 
ship is a grazing area. It has been closely sheeped in former years, and its present 
grazing value is low in consequence. 

Drainage conditions. — There is a moderate outflow from the tract. A few small 
tarns occur on the summit of the plateau, and numerous springs and small creeks 
along its slopes. Many of the ravines T^hich intersect the summit hold large hanks 
of snow on their northern slopes throughout the summer, which supply various runs 
and rivulets with moderate volumes of water. 

Snow and rock slides. — Avalanches of rock and snow, and landslips, are of fre- 
quent occurrence along the breaks of Rocky Fork Canj'on and its lateral gorges. 

Towns and settlenxeixts. — None. 

Forest conditions. — Most of the tract is situated above timber line, and the small 
amount of forest is confined to the lower breaks and bottoms of tlu^ canyons. It is 
almost wholly of the subalpine type. The stands are thin and scatti'rino, and are 
chiefly valuable for fuel. They are generally inaccessible except for local use. 

CiUting. — None. 

Bums. — Burned-over tracts occur in Rockv Fork Canvon and in tiic northwest 
corner of the township. The fires in Rocky Fork Canyon apparently hurncd six or 
seven years ago, and practically wiped out all the timber in the central portion of 
the canyon and in its northern laterals. 

Reproduction. — Very scanty throughout. The burns are not yet restocking-. 

Undergrowth. — Scarcely any. 

Littei\ — Abundant on the burned-over tracts; light in other places. 

Humxis. — None. 

ClassificaHon of lands in T. 8 S., R. JS E. 

Forested ." - J j tm t 

Nonforested ; v- v^-i - ^^^ "^' ' 

Badly buraed >I<MM^r 



Logged ^ ^S^^^g^fl'^iV 

Grazing 

Bare rocks 

Tama and streams 
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Species. 


Mill timber. 


Pole and fuel 
timber. 


Total volume of 
all timber. 


White-bark pine : 


Feet B. M. 


Cubic Jeet, 
1,500,000 
500,000 
800,000 


Cubic feet. 
1,500,000 


Sabaloine fir 




500,000 


Dngelmann spruce - 


500,000 


890,000 






Total 


500,000 


2,800,000 


2,890,000 





Composition of foreU in 71 8 S,f R. 18 E., including trees of all specits with basal diameters of S inches and 

upward. 

Per cent. 

Lodgepole pine ^ 10 

White-bark pine 40 

Subalpinefir 20 

Engelmann spnice 30 

Township 8 South, Range 19 East. 

Topography. — ^The southern portion of the township is situated on the summit 
of Beartooth Plateau, and comprises a rolling tract of country at an average alti- 
tude of 9,800 feet. The central areas are made up of steep slopes and narrow, 
short spurs stretching north from the rim of the Beartooth Plateau into the 
canyon of Rocky Fork, which occupies the northern part of the township and 
marks the termination of the plateau in this direction. The canyon is a narrow 
valley, sunk nearly 4,000 feet below the summit of the plateau level on the south, 
and nearly 3,000 feet below the crest of the inclosing ridge on the north. The 
sides rise steeply, but not precipitously^, to the crests, on the south making access 
possible to the summit of Beartooth Plateau. The valley is littered with great 
accumulations of^heavy, glacial, bowlder drift. 

Mining. — None. 

Soil, — Gravelly loam, stony, and bowlder strewn. 

Agricultural adaptability. — The tillable land is confined to 150 acres in Rocky 
Fork Canyon. 

Grazing capacity. — The southern areas, situated on the summit of the plateau, 
and small glades in the Rocky Fork bottoms, comprise the grazing areas. They have 
been closely sheeped in former years and their present pasturage value is small. 

Drainage conditions. — The outflow originating in the township is compara- 
tively small. It is carried by Rocky Fork Creek, and is used for irrigation enter- 
prises and for domestic supply in the town of Red Lodge, in the township 
adjoining on the east. 
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Snow and rock dM^s.—^lost of the slopes in the district iiaving long ago 
acquired stability' and. a forest cover, avalanches either of snow or of rock are 
infrequent. 

Tmcns and settlements. — The district has no towns. Two or three small farm- 
steads in Rocky Fork Canyon comprise all of the settlements. 

Forest conditions, — Most of the northern slopes, where not burned over, carry 
close-set stands of timber, 80 per cent of which is in the sapling stage and 
represents restockage after burns thirty -five to fifty years ago. At the higher 
elevations 75 per cent of this young growth is composed of white-bark pine, the 
balance being lodgepole pine and spruce. The southern slopes have becMi nearly 
deforested by fires in recent years, and carr}" only scattered stands of lodgepolo 
pine, mostly in the sapling sbige. At the lowest elev^ations on all slopes k)dgepoI(^ 
pine is the prevailing species, red fir and limber pine constituting only ji small 
proportion. 

Cutting, — Small tracts bordering Rock}'^ Fork Canyon have been cut over fur 
fencing, mine timber, and fuel. 

Burns. — Most of the southern, and some small tracts on the northern, -^lopi > 
have been burned over, apparently six or seven years ago. 

Reproduction. — The sapling stands are generally so fully stcxkcd that furtlu r 
additions are impossible. In the mature stands there is a niocinale ainoiint uf 
young growth. The recent burns are restocking scantily. LodLicpolc pine 
predominates in all of the 3'oung growth, seedling and sap^n]L^ at low and middlt' 
elevations; white-bark pine prevails at the highest altitudes. 

TJndei^groxcth. — Light. 

Litter. — There is a very great amount of dead and falliMi polo tinilxr, hotli 
in the green and in the burned stands. The accunudations arc constantly incica-^ini:' 
by further downfalls of the fire-killed trees. 

Ihunus. — None. 

Classification of himh in T. S S., J!. I!) K. 

A. -. - 

Forested ; ( i. J l< • 

Nonforested 1 _ . ^n. » 

Badly bunie<l *i. ;< n • 

Logged ,^;^. ' 

Agricultural -^^^i 

Grazing .y^m^fe 
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Species. 



I Mill timber. 



Limber pine , 

Lodgepole pine 

White-bark pine . . . 

Red fir 

Subalpine fir 

Engelmann spruce . 

Total , 



Fed B. if. 
3, 500, 000 
350,000 
800,000 



1 



4, 650, 000 



I\)le and fuel 
•timber. 



Total volume of 
all timber. 



Cubic feci. 

30,000 

10,000,000 

2,600,000 

600,000 

250,000 

1,200,000 j 



Cubic Jeet. 

30,000 

10,630,000 

2,600,000 

663,000 

250,000 

1,344,000 



14,680,000. 15,517,000 



Composition of forest in T. 8 S.y R, 19 J5., including trees of all species with basal diameters of S inches and 

upivard. 

Per cent. 

Limber pine 0. 1 

Lodgepole pine 52 

W^hite-bark pine 18 

Red fir 3 

Subalpine fir 15. 5 

Engelmann spruce 14. 1 

Township 9 South, Range 10 East. 

Topography. — Of this township only the northern and central areas, in the 
aggregate 15,360 acres, belong to the reserve, the southern portion lying within 
the boundaries of Yellowstone National Park. The eastern part consists of the 
central, or canyon, portion of Hell Roaring Creek Basin, here a narrow valley, 200 
to 300 yards wide at the bottom, sunk 1,500 to 2,000 feet below the sunimitij of the 
inclosing ridges. The eastern wall rises steep and rocky, with long talus slopes 
devoid of soil, the western wall less abruptl}^ precipitous only here and there, 
and more or less terraced. The western half comprises high, rough ridges sloping 
into Crevice Gulch along the western line of the township. 

Mining. — Placer and quartz in Crevice Gulch. 

MmeraJs. — Gold. 

Soil. — Ston\' and gravelh^ throughout; top dressing of loam thin, except 
around marshy places in Hell Roaring Canyon. In Hell Roaring Canyon are two 
lower terraces, 75 to 110 feet in height above the stream level, chiefly composed 
of coarse, heavy, bowlder drift. 

Agricultural adaptability. — The township contains no tillable land. 

Grazing capacity. — Small, and limited to wet glades in the bottom of Hell 
Roaring Canyon. 

Drainage conditio/hs, — The run-off of Hell Roaring Creek Basin is large. The 
valley is well supplied with springs and points of seepage. The flow in Crevice 
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Gulch is small and intermittent. None of the streams supply water for irrigation 
purposes. 

S710W and rock slides, — Frequent in Hell Roaring Canyon. 

T(no7is and sMleimnits. — Miners' cabins along Crevice Gulch; no towns. 

Forest co7iditio7i4i, — The western portion of the township is well stocked with 
close-set lodgepole-pine stands 75 to 150 years old, except the lower areas of 
Crevice Gulch, where young or middle-aged red-fir stands predominate. The forest 
in Hell Roaring Canv'on consists of red fir, with stands of nearly pure-growth 
lodgepole pine 75 to 90 years old, these lodgepole-pine stands representing burns 
of that age. The red fir is of small dimensions, limby and stocky, 16 to 24 inches 
in diameter, 50 to 75 feet in height. Engelmann spruce occurs in small quantities 
throughout. Close-set aspen groves cover most of the swampy and springy tracts 
in Hell Roaring Canyon. 

Cutting. — Small quantities in Crevice Gulch for local use. 

Bums. — Small burns, aggregating 200 acres, occur in the northeast corner of 
the township on the slopes of Hell Roaring Canyon. 

Reproduction. — Sufficient to maintain the present density and composition of 
the forest. 

Undergrowth. — Small in quantit}', consisting of the common low-growint,^ 
shrubs of the region, chiefly huckleberry and Shtpherdia. 

Litter. — Moderate, consisting of dead and fallen timber. 

Humus. — A thin layer of decaying pine needles. 

Cla98iJic(Uio7i of lands in T. 9 S., R. 10 E. 

Forested 1 :,. l>4() 

Nonforested 2. 1 LM> 

Badly bume<l lm m) 

Logged , Nniir. 

Agricultural Nnn,-. 

Grazing Ni'in . 

Bare rocks 1 . «»_'() 

Total sland of timber in T. !f S., li. v> /;. 

SpecIeM. Mill tiiii»..T 1'--!- .m-l n.- 1 1 "i;,' \ ,,;,,.,,,. ■ 

y>-i 11. M. ' ' . ■' ' ■ '■"■!' '. 

Lodgepole pine l :*, ( m x i, i m x i •_•♦;.( k x ij u « i -s^ i » ;( ), i h mi j 

White-bark pine i.iMio.oon ] , nttii; ,;.i,V. i.jsit, ,»..()" 

Red fir ;i(K ()( k). » mm » 

Subalpine fir 1 y^5SIHB4 -^ i ' ' iL 

Engelmann spruce ;>,.')( »o, t « u i i .. k^^jjj 

Aspen and cottonwool! 'SjSCqI 

Total -jf ;. :.( H ). ( M H I . .^'i^iWrril 
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Composition afforest in T, 9 S., i?. 10 JSJ., including trees of aU species m'th based diameters of 3 inches 

and upward. 

Per cent. ' 
Lodgepole pine 25 

White-bark pine '. 1.5 

Red fir 65 

8ubalpine fir 2 

Engelmann spniee ". 6 

Aflpen and cottonwood 5 

Township 9 South, Range 11 East. 

Topography, — The portion of the township within the forest reserve comprises 
15,360 acres, the two southern tiers of sections being situated within the Yellowstone 
National Park. The eastern areas of the township consist of terraced breaks and 
slopes leading into the valley of Buffalo Creek. The central portions comprise tracts 
situated on the summit of Buffalo Plateau — a narrow, undulating table-land intersected 
with numerous low combs and ridges of rock and dotted by lakelets and tarns. The 
western portion is formed by terraces and slopes leading from the sumniit of Buffalo 
Plateau into Hell Roaring Canyon, sharp, precipitous breaks marking the last descent 
to the bottom of that valley. The altitudinal range varies from 7,200 to 9,500 feet. 

Mining, — None. 

Soil, — Gravelly loam, stony, with much bowlder drift throughout. 

Agricvltural adaptability.^None of the lands in the township are tillable, being 
too stony and at too high altitude for agricultural purposes. 

Grazing capacity. — The grazing lands of the township comprise 4,000 acres and 
consist of grassy glades, in part swampy, in Buffalo Canyon and on its terraced western 
slopes, of level and rolling grass- and sedge-covered summits of the plateau area, 
and of fire glades, scantily reforesting, on the western slope of the plateau. The 
grazing areas have been moderately sheeped in the past, but were not used by any 
kind of stock in the summer of 1903. 

Drainage conditions, — The run-off is large. The township is a sort of natural 
reservoir to the lower portions of Hell Roaring and Buffalo creeks. Pools, ponds, 
marshy tracts, springs, and rivulets abound throughout its area. The summit of 
Buffalo Plateau is remarkably well supplied with springs and ix)nds. 

Snow and rock dides. — Apparently not frequent. 

Towns and settlements, — None. 

Forest conditions, — Most of the stands in the township consist of old growths, 
100 to 150 years old. The eastern areas are forested with close-set stands of lodge- 
pole pine, pure or mixed with spruce, or occasionally, at the lower elevations, with 
red fir. The forest on the summit of Buffalo Plateau is chiefly of the subalpine 
type — white-bark pine, Engelmann spruce, and subalpine fir, the spruce predominat- 
ing. It occurs in thin lines and scattered groups with tracts of grassy glades or 
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meadow intervening. On the slopes of Buffalo Plateau, in the western part of the 
township, the forest at the upper elevations consists of 75 per cent white-bark pine 
and 25 per cent Engelmann spruce, much of the white-bark pine forming trees 20 to 
30 inches basal diameter and 20 to 35 feet clear trunk. At middle elevations the 
forest is chiefly made up of clos^-set stands of Engelmann spruce, the trees being 

2 to 4 feet in diameter and 30 to 50 feet clear trunk, while the lowest terraces bear 
uneven-aged stands of lodgepole pine, from 50 to 150 years old, thinly set or in 
more closely stocked, scattered stands separated by old fire glades. All of the 
timber in the township is difficult of access for logging operations. 

Cutting, — None. 

Burns. — Recent burns amount to only 350 acres. Burns sixty to eighty years 
ago laid waste 4,000 acres, now partly reforesting. 

Heproduction. — The reproductive capacity of the subalpine forest on the 
summit of Buffalo Plateau is low. The wide grassy tracts which occur liere arc 
wholly due to past fires, and as no portion of the plateau is al)ove timbei- line 
the forest will slowly advance and eventually reoccupv the ground, provided tires 
are prevented. Elsewhere in the township young growth is sufficient to maintain 
the present stocking of the stands, and where abnormalh' thin, old growths j)re\ ail 
abundantly enough to insure more close-set stands in the futuiv. 

Undergrowth, — Undergrowth is scanty at high elevations and in tho rloso-x't 
lodgepole-pine stands throughout, as well as in the old, heavy, spruce trrowths on 
the middle terraces of the western slopes of Buffalo Plateau. It is thick and abun- 
dant in the young lodgepole-pine stands on the lower western slojms of tlu^ plateau, 
consisting chiefly of Shepherdia,^ with small percentages of willows. 

Litter. — Light, except in the spruce growths on the western >lop(s of the i)latoau, 
where vast quantities of uprooted trees block the forest in all directions. 

Humus. — In the spruce growths above mentioned the huniu^ layer \arie> fioni 

3 to 6 inches in depth; elsewhere in the township it is li^iht or altogether lackiuLj". 

Classijication of lands in T. 9 S., Ji. 11 E. 

Forested ln,:;»,n 

Nonforested :». i k n i 

Badly burned 

Logged N'.i 

Agricultural ^i^??^ ^ '^ ' 

Grazing 

Bare rocks . ^H^^HMkiI^ kA. -v:-?* 

Lakes, ix)nds, and streams 




;;r>i( 
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Species. 



Mill timber. 



Pole and fuel 
timber. 



Total volume of 
all timber. 



Lodgepole pine 

White-bark pine. . . 

Subalpine fir 

Engelmann spruce . 

Total 



Fc€t B. Jf. 

8,000,000 
3,000,000 



27,000,000 



Cubic feet. 
7,500,000 

12,000,000 
2,000,000 
3,600,000 



Cubicfed. 

8,940,000 

12,640,000 

2,000,000 

8,360,000 



38,000,000 



25,000,000 3i, 840, 000 



Composition of forest in T. 9 *9., R. 11 E., including trees of all species with basal diameters of S inches and 

upward. 

Per cent. 
Lodgepole pine 55 

W^hite-bark pine 15 

Subalpine fir 10 

Engelmann spruce 20 

Township 9 South, Range 12 East. 

Topography. — ^The western portions of the township comprise a part of the 
lower valley of Buffalo Creek, a depression with bottoms one-third mile wide and 
slopes rising in a succession of terraces to the summits of the inclosing ridges, which 
reach altitudes of 9,600 feet. The central regions comprise narrow, plateau-like 
areaM, forming. the divide between Buffalo and Slough creeks and breaking off to the 
latter in a succession of narrow rocky terraces. The township contains 15,360 acres, 
the two southern tiers of sections belonging to Yellowstone National Park. 

Soil. — Gravelly loam, or clayey where derived from the lavas. 

Agricultural adaptability. — ^The township contains no arable land. 

Crrazing capacity. — ^The grazing lands consist of swales and glades on the sum- 
mit of the divides in the central areas and on its slopes; in all, 500 acres. 

Drainage conditions. — The tract is well supplied with springs and points of 
seepage, but gives rise to no creeks of notable size. 

Snow and rock slides. — The declivities are too gentle and the stability of the 
slopes too well established for slides of any sort. 

Towns and settlements. — ^The region is uninhabited. 

Forest conditions. — The township is fairly well stocked with continuous stands 
of old-growth lodgepole pine, spruce, and small proportions of red fir in the lower 
and middle areas. Above the 9,000-foot contour the forest consists of the subalpine 
type, and the stands are more or less separated b}^ small grassy glades. The ti'act is 
easily accessible from the south, or from the National Park. 
9574— No. 29—04 8 
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Cutting, — None. 

Bams, — None. 

Reproduction. — ^There is sufficient young growth to maintain the present 
stands. The more aged lodgepole pine is gradually giving way to spruce. 

Undergrowth. — The underbrush, composed of willows, huckleberry, Shep- 
herdia^ and serviceberry, is of moderate amount in the less closely stocked stands. 
In the old and thickset lodgepole pine it is nearly lacking. 

Litter. — In the eastern areas the forest is littered with great quantities of 
dead and fallen timber, killed by overcrowding. The stands in the western por- 
tions of the township contain only small quantities. 

Humus. — The forest floor in the eastern parts is covered with a layer of 
moss and pine needles 3 to 4 inches in depth. In the western areas the humus 
layer is thin or altogether lacking. 

CUunficaticm of lands in T. 9 S., R. 12 K 

Acreft 
Forested • 14,220 



Nonforested ., 
Badly burned . 
Logged 



1,140 

None. 

>^'one. 

Agricultural None. 

Grazing 500 

Bare rocks 640 



Total fiand of timber in T, 9 /S'., R, IJ K. 



Species. 



Lodgepole pine 

White-bark pine . . . 

Red fir 

Subalpine fir 

Engelmann spruce . 



Total. 



Mill timb.r. 



l'.>l*'.ui<l fuel Total volume of 
tinil'cr. nil timber. 



FofJ.'.M. ' Cnhirh,'. 
25, (H)(), (KH) I :^( », ( M)( I, ( H lU 
; 1, . "Sin I, ()()(» 

2, ()(»(), ouo r>(i(), («H) 

1,(HM). (HM) :{, 5(H), 000 

10,(100,000 , 5,00(>JHI0 



3S, 0(M\000 



Composition of forest in T. 9 S., R. 12 E.j induding trees if all sj>eci^,'i viUi l>a^<il ^I'jjurf.r^ of . 

and iipuard. 

Lodgepole pine ^'•"" ■ ^^— ' 

White-bark pine 

Red fir 

Subalpine fir 

Engelmann spruce 
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Township 9 South, Range 13 East. 

Topography, — ^The eastern areas comprise high spurs radiating westward from 
the mountains at the head of Stillwater River, with the intervening canyons wide 
and having comparatively gentle slopes. The central areas consist of the valley of 
Slough Creek, which, in the northern part of the township, forms a wide level 
bottom, and, in the southern, contracts to a narrow pass, 400 to 500 yards wide. 
The western areas of the township are made up of long slopes, with low^ escarp- 
ments here and there forming narrow terraces, rising to the divide between Slough 
and Buffalo creeks. 

Min mg. — None. 

Soil. — Gravelly loam, mixed with coarse bowlder drifts 

Agricxdtural adapUihility. — The level bottoms of Slough Creek, comprising 
1,100 acres, are adapted to the raising of hay. There are three ranch locations on 
this tmct. The entire area actually under cultivation amounts to 2 acres, on which 
timothy has been sown. The land is occupied mainly for the facilities such 
occupation affords for poaching on the areas of the Yellowstone National Park and 
for killing elk and beaver that may stray across the line into the middle Slough 
Creek Basin. 

Grazing capacity.— Grassy glades in the Slough Creek bottom and along the 
larger lateral canyons, in the aggregate 2,000 acres, serve as pasture grounds. The 
lands are not grazed, however, except by prospectors' horses and by a dozen head 
of cattle owned by the three ranchers in Slough Creek Valley. 

Ih'ainage conditio7iH. — While the tract is well supplied with springs and small 
creeks, the outflow originating within the boundaries of the township is not large. 
There are no lakelets or tarns. 

Snmt) and rock slides. — Infrequent. 

Towns and settlements. — The tract has no towns. 

Forest conditio7is. — ^Thickset stands of lodgepole pine, in almost all parts of the 
entire township, comprise the forest. All ages, from 40 up to 200 years, are repre- 
sented in the stands. In the younger growths the stands of lodgepole pine are 
nearly pure; in the more aged stands spruce and white-bark pine are present in 
considerable quantities. The timber is accessible only from the south by way of 
the Yellowstone National Park. 

Cutting. — Small quantities have been cut for local use by the ranchers of Sloiigh 
Creek Valley. 

Burns. — A small area, comprising 40 acres and situated in the north-central 
portion, has been burned over recently. 

Reproduction. — Young growth is abundant throughout all of the stands. The 
more aged lodgepole-pine growths are gradually being supplanted by spruce and 
subalpine fir. 
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Undergrowth. — Underbrush is light at the higher elevations. In the bottoms 
and along the lower slopes it is abundant. 

Litter. — ^The forest in all directions is littered with large quantities of dead and 
fallen timber. The timber has been killed in part by overcrowding and in part by 
fires dating back fifty 3'ears or more. 

Hximm. — Generally thin in all parts of the township, and composed mostly of 
a light laver of moss and pine needles. 

Clamfication of lands in T. 9 S,, iJ. IS E.a 

Acres. 

Forested 11,320 

Nonforested 4,040 

Badly burned 40 

Logged None. 

Agricultural None. 

Grazing 3,100 

Bare rocks 900 



Total stand of timber in T. 9 *S'., R, 13 E. 



Species. 



Lodgepole pine 

White-bark pine . . . 

Subalpine fir 

Engelmann spmce . 

Total 



\jriii *i»,ka.. I Pole and fuel Total volunu- of 
Mill timber. | ^j^^j^.^ all limlK-r 

l_ 



Feet B. M. 
32, 000, 000 
1,000,000 



24,000,000 



57,000,000 



Cuhirjcet, 


Cuhirhft. 


34,(m),0a) : 


89, 76(),OU) 


1,000,0(X) 1 


1,180, (MX) 


5, 000, 000 


5, 000, 0(X) 


5, 000, 000 


9. 320, 0<X) 


45, (KK), 000 


55, 260. aX) 



Composition of forest in T, 9 S.^ R. IS E,^ including trees of all species vith h<isnl diameters nf ,,' iKvJtes 

and upward. 

Lodgepole pine 

White-bark pine '-> 

Red fir 2 

Subalpine fir 7 

Engelmann spruce --- 2^i. s 

Township 9 South, Range 14 East. 

Topography. — Of this township only 15,300 acres are in tlir-jTi^jj^vJjscussecL tlitj 



two southern tiers of sections, or 7,680 acres, })eii\u in VO| 
Park. The western, southern, and eastern portions of the towii-l 
rough mountains from 8,000 to 10,000 feet in altitud(\ alx 

aTwelve sections of this township, or 7,680 acres, are in the Vvllowsiom. Nm i.>M;i 
land classification or the timber estimates. 
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slopes and craggy crests; the central areas comprise low, broad, swampy, and 
terraced tracts around the head of Stillwater River. 

Mining. — ^The I'egion is mineral bearing throughout 

l/Rnerals, — Gold, silver, copper, lead. 

Soil. — ^Thin top-dressings of loam here and there, generally gravelly and 
bowlder strewn; many of the steeper slopes entirely bare of soil. Deep, loamy 
soil exists in the more swampy areas of the central sections. 

Agricultural adaptability, — The altitude of the region is too great for 
agriculture. 

Grazing capacity, — In the aggregate, 6,000 acres of the tract are grass lands. 
They comprise glades, open, nonforested mountain slopes, swampy alpine meadows, 
especially at the head of Stillwater River, sedge, and grass-covered crests above 
timber line. 

Drainage conditions, — ^The region abounds in springs, alpine and subalpine 
rivulets, and marshy tracts. It contains the ultimate heads of Stillwater River, 
several of the southern heads of Clark Fork, and the heads of numerous creeks 
flowing south into the Yellowstone. The volume of run-off is large and con- 
tinuous, and the tract is of great importance by reason of its water-shedding 
capacity. 

Snov) and rock slides, — Frequent along all the steeper slopes. 

Towns and settlements, — Miner's claims and cabins are numerous in the eastern 
part of the township. Cooke City, an old and nearly dead mining camp, is said 
to be situated in the southeast corner of the township, an assertion the correctness 
of which depends on the accuracy of certain surveys. 

Forest conditions, — ^The subalpine type of forest prevails throughout the 
township. Engelmann spruce is the leading species. The timber generally is 
small, limby, and knotty, scattered in small stands, copses, and lines. The heaviest 
growths are in the eastern sections. There is little young or sapling growth, 
most of the timber running from 100 to 175 years in age. As a source of local 
timber supply the forest is of great importance, although the quality of its 
products ranges low. 

Cutting. — Most of the forest in the east half of the township has been culled 
and cut over by prospectors and miners, the cut amounting to 10 per cent. 

Bums. — A few recent burns are scattered throughout the east half of the 
township, in the aggregate amounting to 200 acres. 

Reproduction. S\oy^ and scanty throughout, as is usually the condition in 
the higher subalpine forest in this region. 

Undergrowth. — Small in quantity and composed of low-growing huckleberry 
shrubs to the extent of 75 per cent. 
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Litter. — ^Trifling in amount in the lower portions, almost lacking in the upper 
areas of the forest. 
Humus, — None. 

damficalion of lands in T. 9 S., R, U E, 

Acres. 

Forested 5,360 

Nonforested 10,000 

Badly burned 200 

Logged and culled 4,000 

Agricultural None. 

Grazing 6,000 

Bare rocks 3,000 

Lakelets and tarns 800 

Total stand of timber in T. 9 S., R. U E, 



Species. 



Mill timber. 



Pole and fuel 
timber. 



Total volume of 
all tmihor. 



Lodgepole pine 

White-bark pine... 

Subalpine fir 

Engelmann spruce . 

Total 



Feet B. M. 
3,000,000 



18,50,000 



Cubic /ftt. 
4,000,000 
800, 000 

4, 500, 0(K) 

5, 000, 000 



21,500,(X)0 14,.S(M),«MK) 



Composition of forest in T. 9 S.j R. 14 E., including trees of all .'<p(ritf< inth hosa! ij'i<tin,lfi 

and upward. 



4, 540, (KH) 

SIM), (H)0 

4,50(1, (MM) 

s. :v.]{), ()i>(> 

IS, 17(1, (HKI 



I'tr .,-nt. 



Lodgepole pine 

White-bark pine... 

Subalpine fir 

Engelmann spnice. 



Township 9 Sol^ii, Kan(je 15 East. 



Tnpoijraphy, — With the exception of the southcust (lunrtrr. which i< a r('iji(«n 
of low relief, this township comprises a mas> of luoiiiHl mountains ii-in«_: ic 
elevations of 11,000 feet in the southwest comer uiid ahmi^ the wot line TliS 
northeast quarter has an altitude of from 8.o»m> to !»jMin frtt. ami compr i-'-i^ 
steep, rocky ridges and dome-like hillocks more or h-.- i^olatid hy tlic ininp. . 
«ition of ravines and glacial cirques. The upptM* portion <»t' ( la!k>! <»ik :nnl tin 
Broadwater cut the township from northwest to southia-t. . . -c^ [ 

Mining. — The southwest quarter of the town>hip i> inint rTitft^^JSK^^"^ 
it many claims, as yet chiefl}^ prospects, have Imhii Jo(at( 
Cooke Cit}^ district. 

Minerah.—GicMS.^ silver, copper, lead. 

Soil. — Gravelly loam, mostly thin and stony. 
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Agricvlttcral adaptability. — None of the lands in the township are agricultural 
in character. 

Grazing capacity, — The township contains -many marshy glades along its 
streams and tarns; large areas of the northern portions are situated at or above 
timber line and present grass- or sedge-covered slopes. These tracts are suitable 
for pasturage, but are not utilized. 

Drainage conditions. — ^The outflow from this township is very large and 
continuous. The chief water heads of Clark Fork rise in it; of these there are 
two, the main Clark Fork and the Broadwater. The former is a small stream 
12 to 15 feet wide and 10 to 18 inches deep at medium stage; it flows in a 
wide canyon which in the southeast corner of the township ends in a broad flat. 
The Broadwater tributary is sunk in a deep, rocky canyon, the central portion 
of which has a remarkably level floor, the total fall in a distance of nearly 3 
miles probably not exceeding 5 feet. The stream varies from 40 to 500 feet in 
width and from 15 inches to 8 feet in depth. Here and there it expands into 
lakelets, some of which are one mile long and nearly one-half mile wide. A 
short distance above its junction with Clark Fork, in the southeast corner of the 
township, the stream leaves its canyon through a narrow gorge, affording an 
excellent site for a storage dam. The hydrographic features of this township 
are of the greatest importance to the maintenance of the flow in Clark Fork. 

Snow and rock slides. — In the high areas of the township avalanches are not 
uncommon. 

Forest conditions. — The central areas of the township are covered with close- 
set stands of lodgepole pine and Engelmann spruce, mosth^ old growths. On the 
high-lying tracts the forest, subalpine in type, is low and scrubby, and is scattered 
around the margms of tarns and in the more sheltered localities in the hollows 
and ravines. 

Cutting. — Near the junction of Clark Fork and its Broadwater tributar}' 60 
per cent of the timber has been cut on 3,000 acres. The timber was used partly 
for fuel and mill timber and partly in the burning of charcoal for use of a 
former smelter in Cooke City. 

Bums. — A few small burns occur in the southeast quarter of the tract. 

Reproduction. — Abundant, except in the high subalpine areas. The 3'oung 
growth is composed of the same species and in nearly the same ratio as the old 
stands. 

Undergrowth. — Light. 

Litter. — Litter, composed of timber killed by overcrowding, is of moderate 
volume in the stands at the lower elevations. In the subalpine forest it is 
nearly lacking. 

ITvm'us. — Light, mostly totally lacking. 
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ClasdficatUm of lands in T. 9 S., R. 15 E. 



Forested 



Acres. 
11,840 



Nonforested 11,200 

Badly bumed 300 

Logged 3,000 

Agricultural None. 

4, 



Grazing . 



,000 



Bare rocks 4, 700 

Lakes and tarns 2, 200 

Total stand of timber in T, 9 S., R. 15 E. 



Species. 



Lodgepole pine 

White-bark pine 

Subalpine fir 

Engelmann spruce . . . 

Total 



Mill timber. 



Pole and fuel 
timber. 



Feet B. M. 
35,000,000 



40,000,000 



Cubic fed. 

20,000,000 
3,000,000 
7,000,000 
5,000,000 



I ToUil v(.luirn> of 
all timber. 



Cubic Jttt. 

26, 300, 000 

3, eXX), 000 

7, 000, 000 

12,200,0(K) 



75, 000, 000 35, 000, 000 4S, 500. (M lO 



Composition of forest in T. 9 S., R. 15 E.^ including trees of all species \nth b<iml fflinnfters of .> iiiches and 

upward. 

IVr lent. 

Lodgepole pine 40 

White-bark pine 6 

Subalpine fir 10 

Engelmann spruce 44 

Township 9 South, Rangk J 6 East. 

Topography, — The southern and central areas r()ni]jrise a tract of ])lat('au-like 
country, with hillocks, irregular ridges and .shallow deprossions scattered ()\ (m* its 
surface. In the northern portion of the township the ])lat(\ui rises in >teep and 
deeply sculptured ridges which attain altitudes of nearly l^.nno f(M't. 

Mhiing, — None. 

Soil, — Rocky and gravelly. In the northern areas nmny of the lii^lier .slopes 
are entirely bare of soil, and present stretches of naked loek or >loi)e> >tre\Mi wiiii' 
immense talus accumulations. 

AgricuUxLTaJ adaptability. — The township contains no arMl» 

Grazing capacity. — Most of the tarns and lakelets in the xvy/w^ 
glades fringing their margins, while the high-lyino- northern 
cover is not lacking, bear thin swards of alpine sedtres and lii m 
is on the whole, however, insignificant in extent. 
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Drainage conditions. — The region is dotted with a large number of lakes and 
tarns, all of great importance as constituting a series of natural reservoira for Clark 
Fork. The run-off is steady and of considerable volume. 

Snow and rock slides. — Not infrequent in the high and precipitous northern areas. 

Towns and settlements. — ^The township is not inhabited. 

Forest coTiditions. — The southern and central areas are covered with fairly uni- 
form old-growth stands of lodgepole pine and Engelmann spruce. The northern 
areas bear thin stands of white-bark pine and spruce, or are wholly without forest 
cover. The timber in the southern and central areas is comparatively easy of access. 

Gutting. — None. 

Bums. — None. 

Reproduction. — Good and abundant, except in the high northern areas. The 
prevailing species in the sapling and seedling growth is lodgepole pine, followed by 
Engelmann spruce. 

Undergrowth. — ^The underbrush is sparse and scattering, particularly in the 
pure-growth lodgepole-pine stands, or where this species predominates. 

Litter. — Abundant along the streams and margins of tarns, and in general 
where seepage prevails. It consists largely of spruce uprooted and overthrown by 
wind. 

Humus. — ^There is commonly a thin layer of moss and decaying pine needles in 
the close-set stands, especially where the ground is swampy. In the more open 
forest on the uplands and at subalpine elevations the humus is lacking. 



Clamficaiicm of lands in T. 9 S., R. 16 E, 



Fctrested 



Acres. 
15,000 



Nonforested 8,040 

Badly burned None. 

Logged None. 

Agricultural None. 

Grazing 1,000 

Bare rocks 3,040 

I 

Lakes, tarns, and streams : 4, 000 



Lodgepole pine 

White-bark pine... 

Subalpine fir 

Engelmann spruce , 

Total 



Total stand of timber in T. 9 S., R. 16 E. 



Species. 



Mill timber. 



Feet B. M. 
20,000,000 



17,000,000 



37,000,000 



Pole and fuel 
timber. 



Cubic Sect. 

22,000,000 
2,000,000 
4,000,000 

10, 000, 000 



38,000,000 



Total volume of 
all timber. 



Cubic Jtct. 

25, 600, 000 

2,000,000 

4,000,000 

13,060,000 

44, 660, 000 
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Compoeitior of forest in T, 9 S,, R. 16 E., inciuding tree» of all species nHh basal diameters of S inchts 

and upward. 
V Per cent. 

Lodgepole pine 60 

White-bark pine. -^ 2 

Subalpine fir 6 

Engelmann spruce 32 

Township 9 South, Range 17 East. 

Topography, — The southeast quarter of the township comprises rolling tracts of 
plateau land — portions of the so-called Beartooth Plateau. The rest of the township 
consists of mountains 10,000 to 12,000 feet high and of immense rocky and bowlder- 
littered canyons. The entire region, with the exception of a few areas, is high and 
alpine in character. 

Mining, — None. 

Soil. — Thin, gravelly, bowlder strewn, except around the margins of tarns and 
lakelets, where loamy constituents are more or less mixed with the gravelly substnitii. 

Agrieultural adaptahtlity , — The township contains no arable land. Its altitude 
would in any event preclude agricultural operations. 

Grazing capacity, — ^The region is covered with a low growth of alpine sedges or 
grass wherever any soil cover exists. In past years it has been extensively used for 
sheep pasture, but, with the exclusion of sheep from the reserve, cattle were the only 
kind of stock on the tract last year. About one-half shows marks of excessive 
sheeping in the partial destruction of the grass cover. 

Drainage capacity, — The western and central areas abound in lakelit^ and tarns, 
springs, and small marshes, and form important natural reservoirs, iji j^art to Rocky 
Fork Creek and in part to Clark Fork. The northern areas eairy >no\\ tlnouiiliout the 
summer in many localities, and the total run-off from the tract i> laroe and coiitinuoiis. 

Sno'iO and rock slidea. — Rock and snow slides are of fi'e(|u«Mit occurrence tlirou^jh- 
out the northern areas. Mud slips, carrying vast masses of howldci talu- and drift, 
are cotnmon around the higher-lying tarns and on many of tlie >tcej)( i ^loju -. 

Forest amdltions, — The township contains no forested area^. In t1i« -onlhcii. 
portions small copses and thin lines of white-bark pine and >pruce. with an inulei 
growth of willows, border the tarns and rivulets. 

Classification of land? in T. 9 S.y Ji. 17 E. 

Forested '^''^'^^^ 

Nonforested - ^• ^MHiJBE^ifejiriiiM -' .^ ** 

Agricultural ' f :-?^tttf^^^<^ ^'i 

Grazing 

Bare rocks 

Lakelets and tarns ?l 
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Township 9 South, Range 18 East. 

Topography. — ^This township is included in what is known as Beartooth Plateau, 
a rolling tract of country, situated mostly at elevations of 10,000 to 11,500 feet, 
on the east stretching into adjoining township, and on the west breaking off with 
vast cliffs and precipices to the depths of Rocky Fork Canyon. The summit of 
the plateau is intersected with combs, ridges of rock, and heaped-up masses of 
bowlders, while shallow draws, gullies, and ravines break the levels in various 
directions. 

Mining. — None. 

Soil. — Gravelly loam, with the surface in most localities strewn with bowlder 
drift. 

AgricultuTcd adaptability. — No portion of the township contains any arable land. 

Grazing capacity. — With the exception of precipitous slopes, mostly confined 
to the western areas, the entire tract is covered with a close turf or sward of 
alpine sedges, grasses, and low herbaceous plants of other orders. The tract Tias 
heretofore been excessively sheeped, and much of the former grass growth has 
been eaten out. 

Drainage conditi&ns. — ^The run-off from the tract is comparatively small. 
There are, however, numerous small springs and points of marsh}" seepage, with 
occasionally a group of tarnS, while many of the shallow draws hold banks of 
snow throughout the summer. 

Snatc and rock slides. — Avalanches of snow and rock are not infrequent in 
the western areas, falling from the summit of the plateau to the bottom of Rocky 
Fork Canyon. Mud slips, sometimes nearly a half mile in length, exist in man}" 
of the shallow draws on the summit of the plateau, and are slowly sliding toward 
its breaks. 

Towns and settUrnents. — The district is uninhabited. 

Forest conditiwis. — The forested areas are small. They dot the plateau in vari- 
ous directions up to altitudes of 10,000 feet, and line the canyons in the southern por- 
tions of the township and the bottoms in Rocky Fork Canyon with sparse and thin 
groups of trees and copses. Most of the forest has a precarious existence, owing 
to its position at or near timber line. It consists wholly of the subalpine type, 
chiefly white-bark pine and Engelmann spruce. The trees are low, stunted, and 
scrubby, and are valuable only for fuel. 

Cutting. — None . 

Burns. — None. 

Reproduction. — ^Young growth is sparse, barely suflicient to insure the continu- 
ance of the present thin stockage of the stands. 

Undergrowth. — In the timber the underbrush consists of scattered willows. 
The springy and swampy areas on the summit of the plateau at alpine elevations 
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are invariably covered with a dense matting of willows wherever sheep have not 
destroyed the growth by browsing and trampling. 

Litter, — None. ^ 

Sumua. — None. 

Classification oj lands in T, 9 S,, R. 18 E. 

Acres. 

Forested 1,800 

Nonforested 21,240 

Badly burned None. 

Logged None. 

Agricultural None. 

Grazing : 17, 500 

Bare rocks 3,(K)0 

Lakelets and tarns 740 



Total stand of timber in T. 9 S,, B. IS E. 



Species. 



Mill timber. 



Fffi B. M. 



White-bark pine. . . 
Subalpine fir ..... . 

Engelmann spruce . 



Total. 



1,000,000 
1,000,000 



Pole and fuel 
timber. 



Total voliinu'of 
all limJ»tT. 



Vnhir /at. 

650, (XX) 
200, 000 
550, (XX) 



1,4(X\(X)0 



850, (HX> 
2(X», 0(X> 
7:>0, (HH> 

1,5S0,0(X) 



Composition of forest in T. 9 S., R. IS E.y including trees of all species vith htsnl <}iiinnt» rs of .: inrlus nnfl 

upward. 



White-bark pine... 

Subalpine fir 

Engelmann spruce. 



Township 9 South, Rancve li^ East. 

Topography. — The township consists of a pljitt'jiu-likr 
Beartooth Plateau — varying in altitude from lO.ooo to II.himi f 
rolling and intersected with low combs, ridges, and sluillow w 
which develop immense rocky gorges along the oast and w( >t li 

Mhi i'ng, — None. 

Sofl, — Gravelly loam, the surface stony and ]K)\vld(M* >ti(nM 

Agricultural adaptaJnlity , — O wing to the h i gl i a 1 1 i ( u ( 1 1 • < > I 
district none are cultivable. 

Grazing capacity, — With the exception of 8.0(»o acio (hr 
open land, covered with alpine grasses and scdgos. Tli»' xvwvx 
sheeped during periods covering many Acars up to the ])a>t -um 
better part of the herbage has been eaten and tranii)l<'(l out. 




r of 1908, aiiad'&» 
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Drainage capacity. — Only a very small outflow ori^nates in the township. 
Springs, places of seepage, and one or two tarns occur on the summit of the plateau. 

Snow and rock slides. — Apparently infrequent. 

Towns and settlements. — ^The township is not inhabited. 

Forest conditions. — The forest is limited to a few small stands of subalpine type 
occurring in the southern areas of the district. It is inaccessible except for local 
use, and has chiefly a fuel value. 

Cutting. — None. 

Bums. — A small tract comprising 100 acres has been burned over. 

Reproduction. — Reproduction is exceedingly scanty. Apparently the forest 
occupies less ground now than in former times, owing probably to repeated burnings 
of the gi'assy tracts and destruction of the forest fringing them, and subsequent lack 
of reforestation. 

Undergrowth. — Chiefly low-growing willows. 

Litter. — Very light. 

Humus. — None. 

Clamfieation of lands in T. 9 8,y R. 19 E. 

Forested 2,500 

Nonforeeted .20,540 

Badly burned 100 

Logged None. 

Agricultural None. 

Grazing 20,(100 

Bare rocks 440 

' ToUd stand of timber in T. 9 S., R. 19 E. 



Species. 



Mill timber. 



Pole and fuel 
timber. 



Total volume of 
all timber. 



Lodgepole pine 

White-bark pine . . . 

Subalpine fir 

Engeimann spruce . 



Total. 



FeetB.M 



2,000,000 



2,000,000 



Cubicfeet. 
200,000 
350,000 
800,000 

1,000,000 



2,350,000 



CtOHe/eet. 

200,000 

350,000 

800,000 

1, 360, 000 



2, 710, 000 



Composition of forest in T. 9 S., B. 19 E., including trees of all species with basal diameters of S inches and 

upward. 

Percent. 
Lodgepole pine 4 

White-bark pine 26 

Subalpine fir 40 

Engeimann spruce 30 
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Township 9 South, Range 20 East. 

Topography, — The western and central area^ of the township consist of a 
plateau-like region varying in elevation from 10,000 to nearly 11,000 feet. The 
surface is broken into long, low swells, short combs of rock 200 to 400 feet 
high, broad levels, and intersecting shallow dmws or ravines that form the 
water heads of various creeks. The eastern areas consist of excessively steep 
/ and precipitous breaks to the levels which border Clark Fork, forming a front 
to the plateau nearly 5,000 feet in height, and of a narrow strip of level or 
rolling desert land fringing the foot of the plateau. 

2f!n l)uj, — None. 

SiflL — The soil is gravelly, except along the foot of the plateau, where it is 
more or less loamy. The summit of the plateau is mostly bowlder strewn. 

Agricultural adaptability. — The plateau areas are situated far a})ove the 
altitudinal limits for agriculture; the desert strip at the eastern foot of the 
plateau is without water for irrigation. 

Grazing capacity, — The summit of the plateau and the level areas at its foot 
are grass or sedge covered. Up to the present the tmcts have been closely and 
excessively sheeped and have therefore onh' a very low grazing value. 

Drainage conditions, — The run-oflF is small. Springs and points of soopairt' 
occur in many localities on the summit of the plateau, Init the small creeks to 
which they give rise are mostly dry nins before they reacii tin* levels at the 
foot of the plateau. 

Snaic and rocJc slides, — Frequent along the steep declivities of the ea>t(Mn front 
of the plateau. 

Toums and settlements, — None. 

Forest conditions, — The forest is thin and scattered. It consJNts w h<>ilv of the 
subalpine type, white-bark pine and Engehnann spruci* heino- the <l<)iniiiani 
It is chiefly an old growth, and' is mostly conrined to the slopes ami hre 
eastern front of the plateau. Its value is principally for fuel and the 
imparts to the loose talus slopes where it grows. Most of it is in:i(ees> 
summit of the plateau lies for the most part above timher Xww. 

Cutting, — None. 

Burns. — A tract in the east-central area, aniouiuiiiL! to 
burned over wnthin the last six or eight years. 

Reproduction, — Young and sapling growth is scanty throi 
over tracts are reforesting tardily. 

Undergroioth, — Sparce throughout; mostly willows and >^/ / 

Litter, — In the burned-over districts there are moderate .j 
down timber. Elsewhere the litter is light or laekino. 

Humus, — None. 
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Classification of lands in T. 9 S., R. £0 E. • 

Acres. 

Forested ... 3,880 

Nonforested 19,160 

Badly bumed 500 

Loggeci None. 

Agricultural None. 

Grazing 18,000 

Bare rocks 660 

Total stand of timber in T, 9 S., R, SO E. 



Species. 



Mill timber. 



Pole and fuel 
timber. 



Total volume of 
all timber. 



Feet B. M. 



Lodgepole pine 

White-bark pine . . , 

Subalpinefir 

Engelmann spruce . 



1,500,000 



Cubicfect 
1,000,000 
2,000,000 
1,000,000 
2,000,000 



Cubic feet. 
1,000,000 
2,000,000 
1,000,000 
2,270,000 



Total. 



1,500,000 



6,000,000 



6,270,000 



Composition of forest in T, 9 S,j R, SO E., including trees of all species vnth basal diameters ofS inches and 

upward. 

Per cent. 

Lodgepole pine 30 

White-bark pine 35 

Subalpine fir 10 

Engelmann spruce 25 

TOWNSHIPS ADJOINING THE ABSAROKA DIVISION. 

The following-described tracts, to wit, T. 7 S., R. 19 E.; T. 7 S., R. 20 E.; T. 
8 S., R. 20 E., adjoin the Absaroka division on the east. As they are partly 
forested from the termination of the timbered areas stretching west, and may in the 
future be included in the forest reserve, the estimates and detailed descriptions have 
been extended to cover them. 

Township 7 South, Range 19 East. 

Topography, — The central and southern areas comprise steep, rocky spurs, 
rising to form divides between West Rocky Fork and the Red Lodge Creek 
drainage and reaching elevations of 9,800 feet. The northern portion of the 
township consists of rolling foothill areas intersected by many shallow ravines 
and gulches. 

Mining, — None. 

Agricvltural adaptability, — The mountainous areas are too rough for tillage, 
and the foothill region is so stony and so cut up with ravines and gulches that 
farming is practically impossible. 



130 AB8AB0KA DIVISION OF YELLOWSTONE FOREST RESERVE. 

Forrest conditions. — The forest consists of thin, poorly stocked stands of lodge- 
pole pine and red fir, and is confined to the mountain areas and to a narrow strip of 
adjoining foothill region. Small stands of very close-set aspen and lodgepole pine 
push out from the foothills into the agricultural areas along the various ravines and 
points of seepage. Most of the forest is in the pole stage, 25 to 40 years old. 

Cutting, — Forty per cent of the stands have been cut over, the cut varying from 
50 per cent to total. The timber has been used for props in the coal mines at 
Red Lodge, and there and at other localities for fencing and fuel. 

Burns, — Fires within the past ten years have destroyed the timber on tracts 
aggregating 1,200 acres. 

Reproducti^m, — Very scanty on the areas burned over within recent years: 
abundant elsewhere and composed mostly of lodgepole pine and aspen. 

Undergrowth. — Light or none in the green forest. On the burned-over ground 
Ceanothus velutinus is springing up in dense masses. 

Litter. — A small quantity of dead and down pole tim]>er remains on the ])iiriis. 
Most of the fire-killed timber was long ago cut off and converted into fencing, mine 
props, and fuel. There is not much litter in the green stands. 

Ilnrnus. — None. 

Clamficaiion of lands in T. 7 S. , R. 20 K. 

Ac-n-. 

Forested .S, 8:^0 

Nonforestecl li«. 2(H) 

Badly burned 1 , lM)() 

Logged J, 0(M) 

Agricultural-grazing 1 ^, 0(h) 

Total stand of timber (pole and fuel) in T. 7 S., R. jo /.'. 

Ci:*.!-' f.-rt. 

Limber pine, lodgepole pine, red fir 7'>( ).( x h i 

Composition of forest in T. 7 S.f R. 20 E.j including treea of <iJI t<j>ef'its irifh has<i/ (fifumff r.^ nf .; n, <■},.. ^ awl 

upward. 

I'.r r. ti;. 

Limber pine :> 

Lodgepole pine Tri 

Red fir o 

Aspen and cottonwood I ' 

Township 8 South, Ran(;k !i(» Kasi. 

Topography. — The western portion of the town^lii]) i -^A^M^B^EMtifenJ^ 
Plateau, a level and rolling tract of alpine luid su 1 m 1 ] ) in » ■'L p!tii,|rri<i'4^A;*'^>')!^iM^ M(^'M'?!\i^ 
tudes of 10,000 and 11,000 feet. The central areas cc )i i n > r J -^ ;iW^!';.V^ ^;?;g^tg?l^tf j 
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Total stand of timbar {pole and fuel), in T. 7 *S'., R 19 E. 

Cubic feet. 
Loclgepole pine 1, 000, 000 

White-bark pine 

Subalpine fir - 900, 000 

Engelmann spruce 

Total 1, 900, 0(X) 

Composiiion of forest in T. 7 *S., R. 19 E.y including trees of all species with ba^ml diameters of .3 inches and 

upward. 

Per cent. 

Lodgepole pine 82 

White-bark pine 8 

Subalpine fir 4 

Engelmann spruce 8 

Aspen and cottonwood «. 3 

Of the very young growth, comprising trees 2 inches t^ 2§ inches in basal diameter, aspen forms 
20 per cent. 

Township 7 South, Range 20 East. 

Topography. — With the exception of six sections in the southwest portion the 
township consists of level and rolling tracts of agricultural and grazing lands. The 
mountain areas comprise low, broken terminations of spurs stret<ihing eastward 
from high divides in the township adjoining on the west, and vary in altitude from 
1,000 to 1,500 feet above the adjacent levels on the east. 

J/^/i/;^f/.^-No ore deposits are known to occur. In seveml places in the western 
portion of the township limestone is quarried and burned to quicklime. Coal is 
mined at Red Lodge, in the eastern areas. 

Soil, — Deep loam in the valley bottoms, gravelly and thin on most of the 
uplands; mixed with a great deal of bowlder drift along the west line. 

Agricultural adaptahility, — The lands are agricultural in chanicter where the 
soil is not too stony nor the contours too steep, and where water for irrigation is 
obtainable. The mountain areas in the western portion of the district are not 
cultivable. 

Grazing capacity, — The level and rolling tracts where not tillable are used as 
range ground. 

Drainage conditions, — There is only an insigniticant volume of run-off origi- 
nating in the township. It is all comprised in the discharge issuing from a series 
of small springs along the base of the mountains in the district. 

Snow and rock slides, — None. 

Toinns and settlements. — The eastern and central areas contain numerous farm- 
steads on the agricultural lands. The city of Red Lodge is situated in the south- 
east quarter of the township. 
9574— No. 29—04 9 
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ChuH^sijicalion of land in T. 8 &'., A*. JO E. 

Acres. 
Forested 7,040 

Nonforested 16, UOO 

Badly Imrned 1, 8CX) 

Logj^ed (culle(i) 800 

Agrii'ultural oCK) 

Graziiij: 12, siX) 

Bare rocks 900 

Total stand of timber {pole arid fuel) in T. 8 *S., R. 20 E. 

dibii- k-rt. 

Lumber pine 20, (Km) 

Lodgepolo pine S, ooi), (XM) 

White-bark pine .^(M), i)( >0 

Red fir 1 50, iH M) 

Subalpinelir *>00. Oiio 

Engehnann ppnice soo, ( km i 

Total .• »;. 1 70. ( M lO 

C'ompoitilion of fore.d in T. 8 aS.j li. 20 E.^ inclndinn treeA of all sjKciis intJi haf«i/ ^Vidunt, r.^ <•/ .: li.r/n> ,i,><l 

upward. 

I'.T .••■nr. 
Lumber pine o. 1 

L<jdgepole pine :'."> 

White-bark pine 2". 

Red f i r 1 

Subalpine fir 1 n. o 

Engelmann Hpruec l'^ ' 

LIVIXGSTON AND BIG TLMIM^:iJ ( JTA DUANi i M:s. 

The Absaroka portion of the Yellowstone^ Forest luxrvr. in .MMii(;in:i. i^ n mh - 
scrited in part on the Livingston and Rig Tiiiilx r ada^ -Ikm t^ of lii. i<»p(<_. r:ij,;iic 
map of the United States published })v the rnitcd Siaii - ( uoloLiit al Sur\. \. 
Livingston quadrangle contains 80 per cent and the 1)1.: 1 in 1 1 mi (jnnlianL'N I -. 
per cent of the area discussed. 

The present examination was made priniaril\ to rla-^it\ tin lid i- and i-^tJ!!- 1 
the timber within the boundaries of the reseivc hut tin l.nd ! — irnati.n m . 
timber estimates have been made for tracts beyond tlir i* m r\ < 
to include all of the Livingston and Big TiniluM- quadianjlt -. n }^- 
e ml description of the different classes of lands lia^ ^n n iid. 

accounts of svlvicultural conditions in the reserve anpK < - /3iIm^E2?F^ ■ ^' 
areas in these quadrangles beyond its boundarir^^. 
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I.IYIXGSTOX QI ADRAXGI.E. 

LOCATION, EXTENT, AND CLASSIFICATION OF LANDS. 

The Livingston quadrangle is situated in Montana between 45 and 46'^ north 
latitude and between 110^ and 111 - west longitude, comprising an area of 2,146,064 
acres. The lands consist of forest, woodland, and nontinibered tracts, with the 
acreage of the several classes shown in appended table: 

Cidanfijlcaium of lands in tJie Livingston quadranglf^ Montana. 

Acres. 

Forested 886, 120 

Woodland 54, 000 

Nontimbered 1 , 206, 544 

Total :?, 146, 664 

The nontimbered lands comprise tracts of great diversity in their topographic 
and physical features, owing to the altitudinal differences in their position. They 
are here divided into four general claj=;ses, as shown in the following table: 

Classification of nontimbered lands in the Linngston quadrangle^ Montana. 

Acres. 
Agricultural 256, 356 

Grazing 712, 1 15 

Bare rocks and high alpine 227, 43.3 

Lakes and tarns * . 10, 640 

Total ' 1 , 206, 544 

TOPOGRAPHIC FEATURES. 

The quadrangle comprises two marked divisions — a southern, made up almost 
wholly of rough mountain areas, and a northern, consisting of rolling, semiarid 
plains, hemmed in by a stretch of mountain rampart along the west side and 
rising into a small tract of rugged and rocky heights in the north-central areas. 

The high relief in the southern portions of the quadrangle is formed by portions 
of the Gallatin Range and by the north half of the Absaroka Range, both of them 
eastern extensions of the Rockies. The low relief, aside from the can} ons and 
short valleys in the interior of the mountain regions, is formed by the valley of 
Yellowstone River, bisecting the district from south to north and separating the 
Gallatin and Absaroka ranges by a comparatively broad valley. 

The portion of the Gallatin Range within the quadrangle consists, in its 
northern part, of a narrow, rocky crest, fronting rather abruptly on the valley 
of Yellowstone River and sending out short, steep spurs. With a westerl}^ trend 
the crest line of the range gradually passes beyond the Umits of the quadrangle 
until, in the southwest corner, the range is represented only by eastern termina- 
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tions of long and broken spurs. The canyon system consists of narrow, short 
troughs with rapid descents. The mean elevation of the range, including its 
immediate slopes, is 8,200 feet, approximately; isolated knobs on a few of the 
higher ridges attaining altitudes of 10,000 feet. 

The Absaroka Kange consists of a huge uplift of granite flanked by limestones 
and outflows of Tertiary lavas. It is a very rough and rugged region, deeply and 
extensively sculptured by the erosive power of the vast glacier field, which in 
times past covered its entire area. The tract is a succession of deep, clifl-lincd 
canyons and tortuous ridges, the larger with a generally north-south trend. 1'ho 
crests of the ridges are mostly narrow and shaq), presenting vast masses of cnukcd 
and crumbling overhang. Occasionall}^ they widen and are studded with i)eaks and 
pinnacles, or become broader and expand into plateau-like tracts. Their slopes, as 
they front on the valleys and can^^ons, are remarkabh' steep, fretiuently ri>iri<; 
in scarps and precipices 1,000 to 2,000 feet in height. Vast quantities of talus 
extend up the slopes and deep deposits of bowlder and gravel drift litter the canyon 
bottoms. The mean elevation of the tract outside the immediate canyon tloois is 
estimated at 8,500 feet. Here and there peaks reach altitudes of lljMio to Ti.noo 
feet; but none of the tracts reach the line of perpetual snow on all slopes. 

The high relief of the north half of the quadrangle is fornu'd ])\ a scition of tln^ 
Bridger Range and the southern termination of the Crazy Mountains. Thr Bi idMcr 
Range, a northward continuation of the Gallatin Range, consists of a narrow. >( i - 
i-ated, extremely rocky ridge, rising sharply from the leVelsof the ^urroundinir tal)le- 
land, buttressed by numerous short and steep spurs and indiMitcd l»y a nuiltitmh' of 
rifts, ravines, and gorge-like canyons. The average clovation is al)out T.nom f(>ot, 
while points along the crest attain altitudes of 9,I()() feet. The mm tion of (ra/y 
Mountains in the north-central regions of the district covers a tiact of a[)])ro\iinatrly 
47,000 acres, and consists of steep slopes rising directly and <-ontinu«»u-l\ fmni tla^ 
plains level to altitudes of 10,400 feet. 

The low areas of the quadrangle consist of a rollinj^. tinil 
more or less broken and continuous terraces to intersecting Im( 
falling away in long, gentle slopes to the valleys of Yellow ^t or 
which border and bisect the district, or knobbed with lines 
furrowed by shallow canyons and depressions. 

The lowest depressions in the quadrangle are alou^s Shir 
rivers. The former bisects the quadrangle from north t(» -out 
part a dividing line between the mountainous southern ar« a- a 
of the northern part of the quadrangle. Both streams Ih.w 
with low bluffs, which alternately approach and reci^de from 1 1 
mean elevation of the plains regions is 5.1^00 feet; that i^\' 
valley, 4,200 feet. 







r 




LIVINGSTON QUADRANGLE. 135 

DRAINAGE CONDITIONS. 

Most of the quadrangle lies within the Yellowstone drainage, small tracts only, 
situated on the western slopes of the Bridger and Gallatin ranges, draining into the 
Missouri through other channels than the Yellowstone. The run-off is large, most 
of it being supplied from the 38 per cent of its area covered with the spurs, 
peaks, and canyons of the range. This tract, the altitude of which insures an 
abundance of rainfall, is, in fact, an immense natural reservoir, and as such of the 
greatest importance to the central regions of the Yellowstone drainage. Next in 
importance is the Shields River drainage, but outside its freshet period in early 
summer the volume carried by the stream is small. The lesser creeks and streams 
originating in the Gallatin and Bridger ranges are small and variable in their flow. 
A large number of ravines and canyons head in the small tract of the Ci^azy 
Mountains in the north-central part of the district, but the run-off carried by them 
is comparatively insignificant. The minor creeks, which head in the rolling areas 
of the plains, carry water during the spring break-up, but are dry in the summer 
and fall. 

AGRICULTURAL LANDS. 

The cultivable lands, comprising nearly 12 per cent of the quadrangle, border 
the streams either directly in the flood valleys or on the lower terraces not far from 
the main stream or its tributaries. The largest single area of cultivable land is 
situated within the Shields River drainage. Irrigation is required everywhere for 
the successful cultivation of crops. Doubtless much of the land now utilized as 
cattle and sheep ranges can be reclaimed by means of high-line ditches, but the 
generally high and rolling character of the plains region, and the hick of large 
volumes of water, except in the low-lying Yellowstone River, will probably preclude 
any extensive scheme of reclamation of lands remote from the flood valleys of ^ the 
streams. The agricultural areas in the mountain districts consist of small, level 
pieces of bench or semimarsh land in the bottoms of the larger canyons below the 
6,000-foot contour, the total comprising less than 16,000 acres. The soil on the 
lowest terraces in the valleys is usually rich and deep. A large amount of land 
situated on the upper terraces and on the swells away from the streams is covered 
with bowlder and gravel drift of glacial origin, and is worthless for agricultural 
pursuits. Grain, hay, small quantities of apples, and the ordinary northern bush 
fruits are produced. 

GRAZING LANDS. 

The grazing lands ir the quadrangle comprise a trifle more than 33 per cent of 
its area. The}" consist in part of the rolling plains region in the northern part of dis- 
trict, and in part of tracts in the mountain region situated at or above timber line, 
while a large remainder is made up of fire glades, mostly in the subalpine forest. 
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which, from a variet}'^ of causes, have never restocked. The grazing areavS iii the 
.strictly alpine regions are confined to the high tracts above the 9,200-foot contour 
in the Al)saroka ranges. The fire glades in the subalpine forest occur in all the 
mountain areas. 

Originally the plains were well stocked with a luxurious growth of bunch 
grasses. They were easy of access, suflicientl}' well watered for the stockman's 
needs, and in every way suitable for range purposes, but they have been excessively 
pastured, and their present grazing value is exceedingly low where not inclosed. 
The inclosed areas show a decided betterment, and with freedom for a few years 
from excessive pasturing of both cattle and sheep, w^ould show^ a great improvement. 
As it now stands there is a small amount of grass early in the summer. In u 
few weeks cattle and sheep have exhausted it, and during the greater portion of the 
year the tracts afford onh^ the scantiest grazing or none at all. 

The alpine areas, mostly located above timber line, are closely covered with a 
tough sward of low alpine and subalpine grasses and sedges. All are more or 
less difficult of access, which fact, together with the short season, has prevented 
any extt?usive use being made of them. Most of the lands of this character in 
these ranges appear never to have been pastured by any domestic animals ( xcc])t 
b}' horses belonging to the prospectors of the region. 

Thf subalpine areas have been grazed to a limited extent, nio-tly on llu* Hriiluc r 
and Gallatin ranges, because they front directl}'^ on the plains and arc (Ik rcfore easy 
of access, while 'the subalpine areas in the adjoining ranges (Kcur mostly in the 
interior. This class of grazing lands is as yet in a fair conditiiMi. 

BARE ROCK AND HIGH ALPINE AREAS 

Extensive tracts of this character occur throughout all the mountain areas and 
in the aggregate they comprise nearly 10 per cent of the (|ua(lninule. riu> ujiper 
slopes of Bridger Range are mostly ))are rock, tln^ crist-- an^l luLiher ^lope^ contiih 
uting the larger proportion. These localities arc^ often >o >t<'ei) that no -oil (:iii 
adhere or find lodgment, and in conseqiuMice vcl^c tation i^ hu kinij. The :ilj»iM< 
regions comprise snow- fields on the northern slopes. ^]\iiv\) -tei p j)e:ik>>. and uju i 
slides formed of talus debris. 

LAKES AND TARNS. 

The lakes and tarns cover 0.5 per cent of the (juadranjh. 
to the effects of glacial erosion. Most of them li(^ in hollow- \ 
on the summit of the alpine plateau areas and near (he hea !- ni t 
In a few cases the^^ are held back by rocky harri«M> a* ro-- ;ii. 
majorit}- of cases by morainic accumulations. All of them :.i.: 
and of shallow depth, but nevertheless form series of natni:i! 
importance in the regimen of the streams which lu ml in ih* in. 
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WOODLANDS. 

The woodlands form 2.65 per cent of the quadrangle. They consist of scattered, 
sparsely timbered tracts in the foothills flanking the Bridger and Absaroka ranges, 
and of thin lines of trees fringing the larger streams. The uplands areas are 
stocked with limber pine, yellow pine, red tir, and a little lodgepole pine. The 
timber in these stands is low, stunted, and of inferior quality throughout, suittible 
only for fuel and fencing material. Along the streams the stands are set more 
closeh' than on the uplands. They consist of diffeient proportions of aspen, cotton- 
wood, and aborescent willows. As protection against wash and wear of the alluvial 
stream banks and terraces, and as supplying considera])le quantities of fuel, they are 
of valu^. 

The woodlands in the foothill region have a low restockage ratio. Climatic 
conditions- seraiaridity — prevent almndant seed reproduction, as the grassy sward 
which covers the ground obstructs the proper inhumation of the seeds and their 
subsequent germination. Small quantities of underbrush are present, consisting 
most!}' of sagebrush and shrubby cinquefoil. 

The woodlands that border the stream^s restock i*apidl3\ The cottonwoods 
and aspens are abundant and steady seed producers. Much dense undergrowth, 
formed by a mass of interlacing willows and wild-rose brush, is nearly always 
present, except in very old-growth cotton wood stands, where commonly a grassy 
sward forms the ground cover. 

The avemge yield of timber in the woodlands of the foothill region is l>etween 
800 and 900 cubic feet per acre; in the cottonwood stands fringing the streams the 
3ield rises to 900 or 1,000 cubic feet. Circumscribed localities occasionally yield 
twice the amount stated, but stands of that density' are rare owing to long-continued 
cutting of the best and most easily' reached blocks of timber. 

FOREST. 

The forested areas of the quadrangle comprise about 40 per cent. They lie 
chiefly between the 6,000 and the 9,500 foot contours, and hence belong to the 
mountain regions of the district. In some localities, particularly in the can3'on 
bottoms in the interior portions of Absaroka Range, the lower limit for the forest 
falls to the 5,300-foot level, Avhile in the foothills of Gallatin Range fronting on the 
Yellowstone Valley the lower limit stops at the 7,0()0-foot level in some localities. 

The forest is composed of limber pine, lodgepole pine, white pine, white-bark 
pine, red flr, subalpine fir, Engelmann spruce, aspen, cottonwood,. various species of 
arborescent willows, thorn, wild cherr^', and serviceberry. The coniferous species 
form the principal part of the growth; the percentage contributed by the broad- 
leaved species is msignificant. 
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The forest appears in three general zones or strata, which blend where the\' 
meet and are not closely differentiated, though fairly well marked in their central 
areas. The upper zone, stretching to timber line at 9,500 to 9,800 feet, is composed 
of Engelmann spruce, subalpine fir, and white-bark pine, with the addition of lodge- 
pole pine in varying proportions at the lower limits. The spruce forms the largest 
percentage of the zone, followed b}' white-bark pine and subalpine fir. Occasionally 
this arrangement is reversed and white-bark pine takes the lead or even subalpine fir 
may hold the dominant place; but in stands where a normal ratio has been established 
spruce always leads. The stands of this zone are open and scattered at their upper 
limits and are often very compact and densely stocked at their lowest. The open 
stands are set in grassy tracts or fire glades which have only partly restocked si me 
they were burned over. The subalpine forest contains little mill timber. Its chief 
value lies in the stability it imparts to the upper slopes and in the volume of fml 
and mine timber it is capable of supplying. 

The central zone consists of well-stocked stands composed of red tir, lodgei)()l(' 
pine, and Engelmann spruce, lodgepole pine constituting the dominant species. In 
some localities at the lower levels of the zone red fir becomes the chief species, and 
occasionally along the stream margips in the lowest canyons P^ntrehnaini spruce 
predominates. The bulk of the forest in the quadrangle occurs in this yx)m\ hotli 
the saw timber and the pole and fuel size. 

The lowest zone in the series borders the plains, or the woodlands when wood- 
lands are present. The forest in this zone commonly is open and nion' or h"-> i»roken, 
its heaviest stands occurring on the northern slopes of ridges and eanyon- where the 
semiarid conditions of the nearby plains are less marked. It is eonipo-ed of i* d tir. 
yellow pine, limber pine, and small proportions of En<,adniann spruci^ ah>nsif the 
streams. Red fir is always the dominant species in this zone, the other coniftMous 
species constituting only a small percentage. 

The proportion of the coniferous species in the forests of the <iuadranL:h' i- 
shown in appended table. 

Composition of the forest in the Livingston quadrangle, Mfnituna, IncJinVuKj irt>s ,>/ ni' ^p,ri..< r-.ii, ', ^,r/ 

diameters of 4 inches and iLfHnir<l. 

I • t r.-i.t. 

Limber pine : : 

Lodgepole pine 4l' 

White pine K --/ i*ii; . I 

White-bark pine 

"iJTr'Mtfffi* " -7 
Yellow pine 

Red fir 

Subalpine fir v^^^^^*^"*^'*^ ^ 

Engelmann spruce 

Asi^n and cottonwood 
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The supply of mill timber in the forest is small. Most of the stands are 
composed of pole growths less than 130 years old, at which age the lodgepole pine, 
the chief timber tree, has not attained sufficient diametrical dimensions to become 
available for mill purposes, except in very favorable localities. Most of the timber 
is fit only for fuel, fencing, and other purposes where pole timber can be utilized. 
The mill timber throughout is of 3-inch grade, and on an average will not square 
over 10.26 inches. Most of the timber in the quadrangle grows in localities difficult 
of access; not over 10 percent is so situated that it can be reached without entailing 
expenses almost equal to the present value of the product. 

The amount of timber standing in the district is shown in the appended table: 

Total stand of timber in the Linngston quadrangle^ Montana. 



Species. 



Limber pine 

Lodgepole pine 

White pine 

White-bark pine 

Yellow pine _. . 

Red fir 

Subalpine fir 

Engelmann spruce 

Aspen and cottonwood . 

Total 



Mill timber. 


Pole and fuel 
timber. 


Total volume of 
aU timber. 


J^€t B. M. 


Citbicfcct. 


Cubio/ect. 


5,000,000 


16,3S0,000 


17,280,000 


427,000,000 


636,100,000 


712,960,000 


3,500,000 


300,000 


930,000 


15,050,000 


77,050,000 


79,759,000 


3,000,000 


5,000,000 


5,540,000 


177,100,000 


220,350,000 


252,228,000 


3,000,000 


93, 200, 000 


93,740,000 


306,000,000 


221,450,000 


276,530,000 




2,000,000 


2,000,000 




939,650,000 


1,271,830,000 


1,440,967,000 



The tracts more or less logged and culled comprise in the aggregate 85,000 acres. 
They are situated on the eastern slopes of Gallatin and Bridger ranges, in the foot- 
hills in the Boulder River drainage, in the eastern and southern edges of the Absaroka 
ranges, and on the lower slopes of Crazy Mountains. Most of the cutting has 
been for fuel and fencing material. Lesser amounts have been taken to furnish 
ties for railroad construction and for props in the coal mines on the eastern slopes 
of Gallatin Range. 

Forest reproduction is good throughout the middle zone and in the higher por- 
tions of the lowest of the timber zones. It is deficient in the subalpine forest; that 
is, the restockage is not suflScient to reoccupy the areas which in the course of 
centuries have been denuded by fire. Lodgepole pine is the dominant species in 
the reforestations in the young growth and in the older stands at middle elevations. 

Extensive forest fires have ravaged the timber within recent years. In the 
aggregate 90,000 acres have been laid waste. The fires have been more extensive in 
the Absaroka Range than elsewhere, and in all places where they have run through 
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the stands complete destnu-tion has been the result. The reunion has always l)een 
subject to widespread and destructive forest lires. as proved by the ago of the timber. 

BIG TOIBER QUADRAXGIiE. 

LOCATION, EXTENT, AND CLASSIFICATION OF LANDS. 

The region embraced in the Big Tim))er quadrangle, Montana, is situated 
between 45- 8(>' and 4<) north latitude and between 101^ 3o' and Un west longi- 
tude, and contains an area of 534/283 acres. Forest, woodland, agri( iiltunil. and 
grazing areas are represented within the (luadrangle, the acreage of the dillorent 
classes of land being shown in subjoined table. 

Cl(u<'<iji(ition of Idiuls iii ifie B'uj Tun}>tr tpindramjU^ Montnua. 

Am-. 

Forested *J7, ( k « ) 

Wocxlland L't \C), oi m) 

Nontimbere'l .'Id , I'M) 

Total :):;4.i^s:i 

The nontim]>ered lands, excluding the areasof })are rock, dilloi* ))ut litth* in tlnii- 
general features, except as regards their water supi)ly and di'ixMidcnt inJM^^tion 
facilities. They are classified as follows: 

ChiMsdJirntiou of itnnti inhered ln)i<U in the Il'uj Tiinfnr ipnnlrnn'ili , }l<>'.t,',,,i. 

Agricultural ;;}.;;<•() 

Cirazing :;:):;. ::>;; 

Bare rooks 1 .'.. 7i » i 

Total ;:<•;,->; , l 

/"J ) 
TOPOGRAPHIC FEATURES. ^, 

\ 

Excepting the southwest quarter, the quadrangle is a rolliiiL: plateau area <iit 1»\ ^ 

man}' shallow, more or less rocky, and in some cases ooimc likf. ( :'.ii\ on-. l)r<':el 
swells and low, rocky, irregular ridges separate the dillen nl ia\inr- anl < an\ imi-. 
The lowest altitude is in the valley of the Yellowstone, uhi. h M-. < i^ ih, ,ii..i,l!;ii:.j|, 
from west to east. The valley varies from 1 to "> niil« s in w i.ith. :ii..l i- niadr np ot 
two to three low terraces, ))ordered l)y low hlutlsof scdim, mat \ i: . i.^. w l.i. !, j«h^< nt 
sharp scarps to the river front and alternately appioa* li anl i« ( . .;. *■ n t!.( ii:!ii,. 
diate river except in the northeast quarter of the (juadianLiK . ^^ ' • ; ■ 'ril'^iJy j < < 1<-, i.. 
the stream for a distance of IS miles and di>^play a -tic]), -oli,! 
400 feet in height. ^^^^■■iv 



The southwest quarter of the (luadranLrlc con-ists of mom i "^^ ^Tffy iT^ '^■''^ '^i' ' '"> ■ A 
the terminations of northward-projecting spurs from the (.lai ! I '^i' ffirff(";':,f;'^ :'^' i^?!-i>i 
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known as "moss," scattered patches of Chrysothammis and Artemwla shrubs, and 
cacti. Where not so closely grazed a thin growth of grass comes up in the spring 
and supplies pasturage for a month or two, after which nothing remains but close 
stubble. The semiarid climate naturally brings about a low recuperative power in 
the gramineous vegetation, and, with the excessive pasturing to which it long has 
been subjected, its destruction has, from the first, been a logical result. 

Where the grassy turf has been at all extensive and completely destro3'ed there 
has been gullying and denudation of the surface soil. Everywhere the "ditch/' as 
the lowest central depression in the canyon bottoms is aptly called, shows encroach- 
ment on adjoining bench land or slope. It is clear that these waterways carry 
larger volumes of water now during spring freshets than they formerly did. and 
that their gullying power has correspondingly increased. The denudation of the 
surface soil on the badly sheeped lands is especially marked on tracts situatiMl in 
the lower Deer and Work creeks drainage. Here the gullying of the soft soil on 
the uplands, a sort'of gumbo, is rapidly creating ''bad lands." The result of tlio 
destruction of the grassy turf on these plains is the same as from the destruction of 
forest covers on mountain slopes — accelerated run-off, extensive and rapid <rull\ int:, 
and removal of the soil cover. 

WOODLANDS. 

A trifle more than 38 per cent of the quadrangle may Ix^ classc^l as woodland. 
The largest proportion is situated in the northeast quarter on :i tract /)«mi to r>nn feet 
above the avei'age level of the nontimbered lands. Smaller tia< ts occur in the 
southwest quarter, where they occupy a foothill region having- an altitud(» of from 
5,500 to 6,000 feet. Lesser areas fringe the largei- streams in nioi-e or le>s con- 
tinuous lines. 

The woodlands are generally lightly stocked with tinihcr. Linilur ])ine, yellow 
pine, red fir, and juniper, of the coniferous species, and aspen aM<l cot ton wood, of 
the broad-leaved trees, are represented in the stockade 

The lightly timbered conditions of these tracts are due to the numy visitation- 
of fire which they have experienced during centuries, and to a natuially >eaiitj\^ 
and defective seed production due to the arid climate. The stain U ai-e ca[)al»h - 
closer stockage, but to insure this result absolute^ freedom from lii<' jmd ^rn/ini; 
necessary. Most of the timber has only a pole and find \:du 
cent is mill timber, with onh' a 3-inch class value. TIh» aMiie. 
850 cubic feet per acre. 

The fringes of woodland along the streams are \ahi:iMj 
fencing material and, most of all, for the cohesion and \\:i-t.-^ 
widely spreading roots impart to the soft alluvium of th« ^i- 
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BIG TIMBEB QUADRANGLE. 

The composition of the woodland stands is as follows: 

Composition of the stands of timber in the woodlands of the Big Timber quadrangle^ Montana, 

Per cent. 

Limber pine 30 

Yellow pine 47 

Red fir ^ 20 

Aspen and cottonwood 3 
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FOREST. 

The forested areas comprise only 5 per cent of the quadrangle, and are con- 
fined to the southwest corner. They lie almost wholly within the limits of Yellow- 
stone Forest Reserve in T. 2 S., R. 14 E.; T. 3 S., Rs. 14 and 15 E.; T. 4 S., 
Rs. 14 and 16 E. Where not devastated by fire, they carry well-stocked stands of 
red fir, limber pine, and lodgepole pine, with small proportions of Engelmann 
spruce in the canyons and on the northern slopes. The red fir is the dominant 
species, forming 65 per cent of the stands, followed by lodgepole pine with 40 
per cent, while limber pine adds somewhat less than 5 per cent. The timber is 
extremely difficult of access, owing to the broken character of the ground where 
it grows. Most of the timber is either a" pdle growth or else so short, stocky, 
and knotty that it is unfit for mill timber. Fully 85 per cent is only valuable 
for pole and fuel timber. The total volume of timber in the quadrangle is shown 
in the subjoined table. 

Total gtartd of timber in the Big Timber quadrangle, Montana. 



Species. 



Mill timber. 



Pole and fuel 
timber. 



Total volume of 
all timber. 



Limber pine 

Lodgepole pine 

Yellow pine 

Red fir 

Engelmann spruce 

Aspen and cottohwood . 



Iket B. M. 
15,000,000 
1,000,000 
40,000,000 
34,000,000 
670,000 



Cubic feet. 
45,000,000 

6,250,000 

70,000,000 

32,000,000 

550,000 

4,700,000 



Cubic feet. 

47, 700, 000 

6, 430, 000 

77,200,000 

38,120,000 

670,600 

4,700,000 



Total. 



90, 670, 000 



158,500,000 



174,820,600 



The forested area has been cut over in the upper Deer Creek drainage on 
areas aggregating 200 or 300 acres. The woodlands have been culled in most of 
the accessible places, the cut amounting to less than 5 per cent. 
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Fires have swept the forest in recent years and burned up the tim))er on 1S,(MJ0 
acres. The woodlands have also been overrun b}' tire, but most of the daniaj^e has 
been confined to destruction of the 3'oung growth. 

Reproduction in the forested areas is abundant, the leading species in the 
restockage being red fir at the lower and middle elevations and logepole pine at 
the higher. 
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Granite Peak, altitude of 11 

Grazing, de itructivo effects of 19, i:*;. 141 1 ii 

I in Absaroka division 14 li< 

in Big Timber quadrangle 141-1 p; 

in Livingston quadrangle i:r»-i:*; 

For definite lorahties. see Townships, 
Geology of A lisaroka division HM_* 

of Livingston quadrangle VM 

H. 

Hawthorn, <x!currence of :.• i 

I Haystack Peak, mining area near \'A 

! rocksnear i:^ 

Hell Roaring Ci*eek, basin of IJ 

canyon of Ic;* 

drainage of Hl.a"). li i 

timbt r in basin of 21 . 24 ri'.. v.' 

Hicks Park, location of :<• 

Horseshoe Mountain, mining Ht i:<-14.!«*.« 



I. 

Independence, Mont., n)»an(i('iim«'nt ot . 
wood cutting at 



Junip«*r, o<*curr<»nc»' of 



ir,, 142 



L. 



Lake Plateau, ^Tu/.in^' lain l> oil ... li 

Lakes and tarns. I'.xti'iit ot. in Aii^ir«»ka (1i\ihi..ti m *Ji) 
in Livinj^'ston «iua«lraii;^l.' ... i:i:{.i:*i 

For dr/iinfr l,.,,thtn -, .->< . T. .wiisliips. 
Lands, H^rricultural. «'xr.-iit <>t'. in Al'sjin-ka division 1 1 

in Bii: 'rinilM-rqua-lraiKflf . . Uo. HI 

in Livin^'Nton quadrant;;.* . i:v5. K^'. 

Fitr ihUH,t, l,„.,l,tn .-. >,. 'I'-Wll-liipv. 

Lands, l.nrn«Ml. jTi A' varoka di\ i-«ioii !<•. l'. 

in Hi^' TmiiImt «iua<lra!i;.'U' IJI 

in Livim,'-ton iiiKulraiiLrh- l-'S' 14 

F(tr<li fiiutf Inrahh..'.. >., Towi.-liijis. 
I^nds, loivst«'»l. t'xt.Mit oi. in Al>-ar'>ka '.ivision.. . 

in Bit; TiiiilMT <|uadranu'l'' 15-' 

in LivinLT-^ton qua-iiMii.:'. . I" 

For definite h,>,,l,f..s..... T- .w.-l; :|.^ 
Lands. gra/iiiK'. «'xt«'nt "f. in A l>-<n"l.a ili\ i-ion . U .'.' 
in Biu'TinilH-r .iua.li-an_'!- Mm H.' 

in LivuiK'^toii 4uaMr:i'_'. ]'.z; I i"> ! rfi 

rnrtlfUiute hxnht,. -. -. - T \v», l..i - 
Tjauds, nontinilM-rcd. •■\:-m t ■ * • -\''-aT-okn <ii\; ». 

siou . . . 
in Biir TiiiJ.'T -i'. ..■' 

in I^ivink:>-to:i ,i;;,iili r 

Fordcpnitrhxohti,^, - . T .^^^"T^'^'V 
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Page. 

Lands, swampy, extent of, in Absaroka reserre 17 

Landa, wooded, extent of, in Abearoka division. . 10, 14-16 

in Big Timber quadrangle 140, 141H43 

in Livingston quadrangle 13B,137 

water supply of 16 

For definite localities^ nee Townships. 

Landslides. For definite localities^ aee. Townships. 

Lava in AbBaroka division 10,12-18 

in Absaroka Range 134 

Limestone in Abearoka division 10,12-13 

in Absaroka Range 134 

Litter in Absaroka division 28 

For definite localities, see Townships. 

Livingston quadrangle, agricultural lands in 135 

altitudes in 134 

classiflcat onoflandsin .«. 133 

description of 132-140 

drainage of 13B 

flresin 18&-140 

forest in 143-144 

grazing lands of 135-136 

land claasiflcation map of 134 

location of 133 

reproduction in 139 

topography of 133-134 

woodlands of 137 

Lodgeix)le pine. See Pine, lodgepole. 

Logging. See Woodcutting. 

For definite localities^ see Townshii>s. 



Mesozoic rocks in Abearoka division 10 

Mill Creek, drainage of 12,67 

Mining in Absaroka division, extent of 18-14 

Mining and minerals. For definite localities, see 
Townships. 

Mission Creek, drainage of 33 

MyRticLake, location and area of 19 



N. 

Nye, Mont., mining area near. . 
P. 



13-14 



Paleozoic rocks in Abearoka division 10, 12 

Petroleum in Absaroka division 14 

Picea engelmanni. See Spruce, Engelmann. 

Pine, limber, alti tudinal range of 22-23, 138 

diagram showing stand of 142 

growth of 83 

occurrence of 15,20-21,25,37,142-148 

range of 21,138 

volume of 25 

Pine, lodgepole, altitudinal range of 22-23, 138 

diagram showing stand of 142 

growth of 23 

occurrence of 20-22,25,28,137,143 

range of 21-22,188 

restockageby 28-30,144 

volume of 21-23,26 

Pine, white, altitudinal range of 28-23, 138 

diagram showing stand of 142 

occurrenceof 20-21,2') 

range of 21,138 

volume of 24-25 

Pine, white-bark, altitudinal range of 22-23, 138 

diagram showing stand of 142 

growth of 23 

occurrence of 20-21,25.187 



Pftge. 

Pine, white-bark, range of 21,188 

restockageby C8-29 

volume of 24-25 

Pine, yellow, altitudinal range of 22-23, 138 

diagram showing stand of 142 

occurrence of 137,142-143 

range of 21,138 

volumeof 15,30-21,24-25 , 

For definite localities, see Townships. 

Pinus albicaulis. See Pine, white-bark. 

Pinus flexilis. See Pine, limber. 

Pinus monticola. See Pine, white. 

Pinus murrayana. See Pine, lodgepole. 

Pinus ponderosa. See Pine, yellow. 

Plateaus in Absaroka division, altitudes and char- 
acter of 11 

Populus tremnloides. See Aspen. 

Populus trichocarpa. See Cottonwood. 

Pseudotsuga taxifolia. See Fir, red. 

R. 

Range, altitudinal, of forest in Abearoka division. . 20 

in Livingston quadrangle 137 

Red Lodge, Mont., logging for 26 

sheepfrom 18 

Red Lodge Creek, basin of 12 

Red Lodge quadrangle, land-classiflcation map of. . 140 

Reproduction of forest in Absaroka division 2H-80 

in Big Timber quadrangle 144 

in Livingrston quadrangle 139 

For definite localities, see Townships. 

Reservoirs, construction. of , in Absaroka division.. 12,20 

Rocky Fork, basin of, woodcutting in 28 

burns in 27 

drainageof 12,122 

lands along 14 

See also Ekist Rocky Pork; West Rocky Pork. 

Rosebud Creek, basin of , bums in ; 27 

canyon of n 

drainageof 12 

See also East Rosebud Creek; West Rosebud 
Creek. 

Sandstone in Abearoka division 12 

Service berry, occurrenceof 20,137 

Shields River, drainage of 136 

location and character of 134,135 

Slough Creek, drainage of 12 

mining district on 13 

rocks on 13 

timber on 21.24-25.99 

Snow in Abearoka division 12 

damage from 29 

Soda Butte Creek, mining area on • 13 

Soils in Aliearoka division 13.14 

Spruc3, Engelmann, altitudinal range of 22-23.138 

diagram showing stand of 142 

growth of 23 

occurrenceof 2(^22.25 

range of 21-22,138 

reproduction of 29 

restockageby 38-30 

volumeof 23,25 

For definite localities, see Townships. 

Stillwater River, canyon of 11 

drainageof 12,117 

lakelets on 19-20 
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Vmge. 

Stillwater River, lands along 14 

mining area near 18 

rocks on 18 

swampy lands on 17 

topography near 11 

woodcutting in basin of 06 

Snbalpine fir. See Fir, snbalplne. 

SuceCreek, drainageof 83 

T. 
Tarns. See Lakes and tarns. 

Teton Forest Reserve, merging of 9 

Timber, mill, character and volume of 83-25, 190, 148 

diagram showing total stand of 142 

pole and fuel 25,189,143 

total stand of, in Big Timber quadrangle 148 

in Livingston quadrangle 189 

For definite locitlitien, nee TownshijM. 

Timber line, elevation of 21 

Topography of Absaroka division 10-12 

of Big Timber quadrangle 140-141 

of Livingston quadrangle 133-134 

Townships in Absaroka division, conditions in: 

T.2S.,B.UE 30« 

T. 3 8.,R. lOE a8-34 

T.8 8.,B.11E 84-87 

T.3S.,R. 14E 87-« 

T.8S.,R. 15E 89-40 

T.4 8.,R.10E 41-42 

T.4 8.,R.11E 42-44 

T.4 8.,R.12E 4446 

T.4S.,R.13E 47-IB 

T.4S.,R.14E 48-fiO 

T.4 8.,B. 15E 60^1 

T. 4 8.,R. 16E 61^58 

T.4S.,R.17E 58 

T. .•» 8., B. 10 E 63-55 

T.5 8.,R. HE 56-57 

T.5 8..R.12E 57-50 

T.5S.,R. 13E m-m 

T.5 8.,R. 14E 60-62 

T.5 8.,R. 13E 82-64 

T.5 8.,R. 16E 64-65 

T.5S.,R. 17E 65^ 

T.6 8.,R. lOE 67-68 

T.68.,R. HE 68-70 

T.6S.,R. 12E 70-72 

T.6 8.,R. 13E 72-73 

T.6S.,R. 14E 73-74 

T.68.,E. 15E 74-76 

T.6 8.,R. lOE 76-77 

T.6 8.,R. 17E 78-79 

T.68.,R. 18E 79-«) 

T. 7 8.,R. lOE 80^1 

T.78.,R. HE 81-82 

T. 7 8.,R. 12E 83-84 

T. 7S.,R. 13E 85-86 

T. 78.,R. 14E 8ft-87 



Psge. 
Townshipa in Absaroka division, conditions in- 
Continued. 

T.7 8.,R.15E 87-88 

T.7S.,R. 16E 88-89 

T.78.,R. 17E 90-91 

T. 7 8.,R.18E 91-98 

T.8 8.,R.10E 984M 

T.8 8.,B.11E 95-97 

T.88.,R. 12 E 97-98 

T.88.,R. 13E 98-100 

T,8 8.,R. UE 101-102 

T.8 8.,R. 15E 102-108 

T.88.,R. 16E 108-104 

T.88.,R. 17E 104-105 

T.88.,p. 18E 105-107 

T. 88.,R.19E 107-109 

T.9 8.,R. lOE 109-111 

T.98.,R. HE 111-113 

T. 98.,R. 12E 118-114 

T. 98.,B. 13E 115-116 

T.98.,R. 14E 116-118 

T.98.,R. 15E 118-120 

T.98.,R. 16E 120-122 

T. 98.,R. 17E 122 

T.98.,R. 18 E 123-124 

T.9 8.,R. 19E 124-125 

T.9 8.,R. 20E 126-127 

adjoining Absaroka division, conditions in: 

T. 7 8.,R. 19E 127-12» 

T. 7 8.,R.2()E 129-1:*) 

T. 8 8., R. 2DE 13U-ias 

W. 

Water supply. For dffi n i ft- lorn I i i jV*, srv Townships*. 

West Boulder Plateau, chanut or of 42-4:^ 

grazing lands on 17 

West Boulder River, drainaK<' (»f 12,55 

lands along 14 

mining area on 14 

timber on 34. .i5 

woodcuttins: on 26 

West Rot'ky Fork, tlniinHp* of 12 

West Rosebud (!•••«• k. dm inair*' of V* 

Whitti pine. .So Piiu«. wliitr. 

White-bark pine, .sv »' Pin**, whito-lwrk. 

Willows, (K'currenci* nf z :il,i:{7 

Woo<loutting.in A>)>4ir<)k«i «livi>inn :ii).27.>cj 

in BiK TimlHT (ma<ira:!Lrl«' \^'^ 

in Livingston qna(lraii;^h- j:fti 

Work Crei'k, tTosion on \v* 

V 

Yellow pine, sv « Pin«'. y«H<>\v. 

Yellowstone For»'st Rt-s«M-v«-. intTirin^; of ii 

Yellowstone River, cliarartt-r <'i i;;4 

drainage<»f JlM:;=),141 

valley of 133,i;i+.14^i 
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LETTER OF TRANSMITTAL. 



Department of the Interior, 
United States Geological Survey, 

Wdshington^ D. C,^ February 10^ lOOIi., 
Sir: I have the honor to transmit for publication, as a professional paper, a 
report by Mr. J. B. Leiberg on the forest conditions and land classification of the 
Little Belt Mountains Reserve and adjacent regions. 

Ver}^ respectfully, Henry Gannett, 

Geographer. 
Hon. Charles D. Walcott, 

Director United States Geological Survey. 
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FOREST CONDITIONS IN THE LITTLE BELT MOUNTAINS FOREST 
RESERVE AND THE LITTLE BELT MOUNTAINS QUADRANGLE. 



By John B. Leiberg 



LITTLE BELT MOUNTAINS FOREST RESERVE. 
liOCATION AND EXTENT. 

The Little Belt Mountains Forest Reserve was established by Executive 
proclamation, dated August 16, 1902, and its boundaries described as follows: 

''Beginning at the southeast comer of township sixteen (16) north, range ten 
(10) east, principal meridian, Montana; thence southerly to the point for the 
northwest corner of township fourteen (14) north, range eleven (11) east; thence 
easterly to the point for the northeast corner of section four (4), said township; 
thence southerly along the surveyed and unsurveyed section lines to the point 
for the southeast corner of section thirty-three (38), said township; thence easterly 
to the northeast corner of township thirteen (13) north, range eleven (11) east; 
thence southerly along the surveyed and unsurveyed range line, allowing for the 
proper offset on the third (3rd) standard parallel north, to the point for the 
southeast comer of township twelve (12) north, range eleven (11) east; thence 
easterly along the unsurveyed township line to the point for the northeast corner 
of township eleven (11) north, range thirteen (13) east; thence southerly along 
the range line to the southwest corner of township ten (10) north, range fourteen 
(14) east; thence westerly along the township line to the point for the southwest 
corner of township ten (10) north, range ten (10) east; thence northerly to the 
northwest corner of said township; thence westerly to the point for the southwest 
corner of section thirt3^-four (34), township eleven (11) north, range nine (9) east; 
thence northerly along the unsurveyed section lines to the point for the northwest 
corner of section three (3), said township; thence westerly to the point for the 
northwest corner of said township; thence northerly along the unsurveyed range 
line to the point for its intei*section with the third (3rd) standard parallel north; 
thence westerly along said unsurveyed parallel to the point for the southwest 
corner of section thirty-four (34), township thirteen (13) north, range eight (8) 
east; thence northerly along the unsui-veyed section lines to the point for the 
northwest corner of section twenty-two (22), said township; thence westerly 
along the unsurveyed section lines to the point for the southwest corner of 
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section eighteen (18), said township; thence northerly along the surveyed and 
unsurveyed range line to the southeast comer of township sixteen (16) north, 
range seven (7) east; thence easterly along the surveyed and unsurveyed township 
line to the southeast comer of township sixteen (16) north, range ten (10) east, 
the place of beginning." 

The area of the tract thus set apart amounts to 501,120 acres. 
CliASSIFICATION OF JjANIDB. 

The lands in the reserve are classified as follows: 

CUusificalion of lands in the LUUe Belt Mountains Forest Reserve. 

Acres. 

Forested 237,810 

Wooded ^ 25,140 

Nontimbered 238,170 

Total 501,120 

The nontimbered lands at present comprise almost 60 per cent of the reserve. 
As here classified they include also the temporarily deforested areas — the badly 
burned tracts — on which the forest has been practically destroyed by fires since the 
Indian occupancy of the region, and on which only a very sparse restockage has 
set in. The nontimbered lands are classified as follows: 

Classification of nontimbered lands in the Little Belt Mouniaiiu Forest licKenr. 

Acres. 

Badly burned 111,<300 

Agricultural 9,250 

Grazing 9^^,070 

Bare rocks 18,250 

Total 23S. 170 

If the badly burned tracts are restocked there may be un incrc^aso in for- 
ested areas of 111,600 acres, making the total forest hmd 841^410 acnvs, or nearly 
70 per cent of the reserve, while the area of the nonthnhorod tracts will ho I2t;,5T0 
acres. It is not improbable that in addition to the restocking of the ImkIIv burned , ;^ 

tracts, certain of the grazing areas, which really consist of ancient tiro ^iflados ^^ 

created during the Indian occupancy of the region, may, in tho course of time, -f^ )' 

again come under forest cover. Should such be tho caso, r)(»jMK) a<ros may Ixv rv,.<^ '^ 
added to the timber land in the aggregate, giving it a triaiid total of nearly }y^ § ■ 
400,000 acres, or 80 per cent of the reserve. This may be renanhHl as the J* !^. 
possible future forest acreage of the reserve. Tho romaindei-, or l<'l.Ii^(i aeie^, 
will always remain in part comparatively thinly stockt^d woodland... and in ]>:nt , • 
grazing or agricultural lands at low elevations. Tho ))aTe 

high subalpine areas will never bear a forest, owing to a)>sen( ej^^^g^^ijl ^( \;.i i > 
climatic conditions. J^^^^Ki.^:' ' iS} 
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TOPOGRAJPHY. 
RELIEF. 

About half of the reserve is in the southeast portion of the Little Belt Moun- 
tains, and the other half is comprised in a secondary system of ridges which 
stretches northward from the main range and is variously called the Neihart 
Baldy-Yogo ridge or the Neihart Baldy-Porphyry Peak ridge, the names being 
taken from prominent elevations situated along its crest. 

The main range of the Little Belts occupies the southern and a small part 
of the northern and central poitions of the reserve. The Little Belt Range is a 
limestone uplift seamed by numerous dikes of eruptive rock and with exten- 
sive areas of metamorphic rocks. Toward the northeast it sends out long spurs 
which form divides between the tributaries of Judith River, while the ridges 
which radiate from the southern slope of the axis are short and steep and 
constitute divides between canyons draining directly into Musselshell River. 
The crest of the main ridge is mostly narrow, but in places it broadens and forms 
small plateau areas, as at the head of Lost Fork of Judith River. The high crest 
iine is not continuous, for, beginning at the head of Spring Creek, the range is 
interrupted by three gaps at the head of Spring, Daisy Dean, and Haymaker 
creeks. These gaps divide the Little Belts into three great blocks and throw, 
the ultimate heads of the three creeks named above, as well as the sunmtiit line 
of the range, into a low, marshy flat that originally formed part of the South 
Fork of Judith Basin, from which stream the three creeks named are sep- 
arated only by low gravel hillocks 20 to 40 feet high. 1 have named the blocks 
formed by these gaps, beginning on the most easterly, as follows: Twin Peak 
block, Haymaker block, Daisy Dean block. The greatest altitude reached by the 
main range within the reserve is 8,400 feet; its mean elevation is approximately 
7,300 feet. 

Most of the secondary range, at least its higher areas, is formed of a mass 
of igneous rock. The radiating ridges on the eastern slopes of the main axis 
are rather long, narrow, and winding, occasionally rising in low peaks or falling 
away in shallow saddles. The spurs on the western slope are short and steep. 
The main ridge is narrow, comparatively straight, and with slight variations from 
the 7,400-foot level in all of its southern portions. There is, however, a gradual 
rise toward the north until the ridge culminates in the rough and rugged massifs 
which constitute Yogo Peak and Neihart Baldy, whence short, rough, and rocky 
spurs radiate in every direction and fill the northern part of the reserve with a 
mass of winding ridges and canyons. The highest point on the secondary ridge, 
which is also the highest point in the reserve, is reached in Neihart Baldy, 9,000 
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feet above sea level. The average elevation of the reserve, exclusive of the can- 
yons and valley bottoms, is, approximately, 6,900 feet. 

The canyon system consists of troughs, long and comparatively narrow in 
their central and lower areas, the larger usually widening into broadly elongated 
or semicircular basins at the heads. They often contract into narrow gorges at 
some point along their course, and in the limestone areas almost invariably dis- 
play a line of castellated cliffs along their upper breaks. The slopes conunonly 
are very steep and below the line of cliffs are deeply covered with rough 
talus accumulations. 

DRAINAGE. 

The principal drainage basins in the reserve are as follows: 1. The upper 
areas of Belt Creek, composed of (a) heads of main Belt Creek; (5) all of Dry Fork 
of Belt Creek. 2. Wolf Creek drainage, composed of (a) upper and central areas 
of Dry Wolf; (b) upper one-half of Running Wolf. 3. Judith River drainage, 
composed of (a) all of Yogo Creek, which may be regarded as the north fork of 
the river; (J) all of Middle Fork Judith; (c) all of Lost Fork of Judith; (</) all 
of South Fork Judith. 4. Tributaries of Musselshell River, consisting principally 
of Spring, Daisy Dean, and Haymaker creeks. 

Most of the run-off from the reserve areas is carried by Judith River, tho 
reserve serving as a large natural reservoir, which is of great imporbinee owiiiir 
to irrigation along the lower course of that stream. The next lar<,^est volume is 
carried by Belt Creek, a stream also utilized for purposes of irri^i^ation outside 
the reserve areas. The other streams heading within the reserve are oi minor 
importance. Spring and Daisy Dean creeks on the Musselshell slope hein^^ the 
only ones there that carry any considerable quantities of water. A lart^e 
number of the smaller canyons are dry throughout most of the year. Es])ecially 
is this the case where the entire length of the eanyoii lies in the limestone strata. 
The extensive Assuring to which the sedimentary roeks of the reserve have l)een 
subjected has opened cracks in all directions, through which much of the downfall 
is swallowed up, never to reappear, at least not on nearby areas. 

The reserve contains two small lakes. One is situated on the eastern tlanks 
of Neihart Baldy near the summit. The other lies at fhc^ head of Richmond, or 
Trail, Creek, in T. 11 N., R. 9 E., and is marshy, with a small <j:rass-fiee ])hicc 
in the center. 

MINING AREAS AND MIXER A LS. 

The larger portion of the reserve is a nonmineral region or, iit Jca^t. is not 
known to contain valuable or workable ore deposits. Fhi^ nnnrTalJA 
far opened, and either developed to producing capacity or in a 
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are as follows: The Neihart district, in T. 14t N., R. 8 E.; the Barker district, in 
T. 15 N., Rs. 8 and 9 E.; the Wolf Creek districts, in T. 14 N., R. 10 E.; the 
Sapphire district,' in T. 13 N., R. 11 E.; the Yogo district, in T. 13 N., R. 13 E.; 
and the Spring Creek district, in T. 10 N., R. 10 E. 

Of these districts the Neihart and Barker have been important centers of 
ore production. As they were chiefly silver camps the low price of this metal 
has brought on a gradual decline in their importance and activity. The Barker 
district has practically ceased producing ore, and comparatively little is extracted 
from the mines at Neihart. East of Barker and across the divide in the Wolf 
Creek drainage are a number of mining claims, mostly' in the prospecting stage. 
One or two have produced and shipped small quantities of ore, with silver as 
the leading value. Placer claims have been worked to a limited extent in the 
valleys of the Dry Wolf drainage. Beds of specular iron ore, said to be of 
considerable extent, occur in the canyons of Running Wolf Creek. They have 
not been developed. The Sapphire mine is not a placer deposit, as is commonly 
supposed, but a dike of eruptive rock with the gems in place. The mine was 
being actively worked at the time the examination was made. The Yogo district 
is a region of abandoned quartz prospects and placer locations. The Spring 
Creek district contains several properties with copper apparently as the chief 
value. None of the claims are developed to producing capacity. 

In addition to the districts enumerated there are isolated mineral deposits of 
small extent in various localities, principally at the heads of Middle Fork of 
Judith River. It is not improbable that mineralized areas will be discovered 
elsewhere in the reserve, particularly at the head of South Fork of Judith 
River, where extensions of the Sapphire district may be expected to occur. 

AGRICUIiTURAIi LANDS. 

The lands either occupied or suitable for agricultural purposes, comprising 
9,250 acres, consist of bottom lands" in the different canyons and of a few small 
tracts in the foothill region, chiefly in T. 15 N., R. 11 E., where they aggregate 
2,800 acres, the largest area of cultivable land in any township in the reserve. 
Nearly all of the agricultural lands are so situated ihat irrigation is necessary to 
make them productive. The areas actually under cultivation do not exceed 1,000 
acres. The largest proportion of them are situated in T. 15 N., Rs. 9 and 10 E., 
and in T. 13 N., R. 10 E. 
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GRAZING liANDS. 

The grazing lands have an area of 99,070 acres. To this may properly be 
added the woodlands, which are more or less completely grassed over and have 
long been used for pasture. Including these tracts, the available grazing land 
comprises a grand total of 124,210 acres, classified as follows: 

Classification of grazing lands in the Little Belt Mountains Forest Reserve. 

Acres. 
Foothills 40,000 

Woodlanda 25,140 

Ancient fire glades, chiefly sabalpine, and other nontimbered tracts in that 
zone, collectively called "parks" 59,070 

Total 124,210 

The grazing areas in the foothills are confined to tracts having an elevation 
between 5,000 and 6,000 feet. They are situated as follows: In T. 15 N., R. 
10 E., the two eastern tiers of sections; in T. 10 N., Rs. 10 and 11 E., the first 
southern tier of sections; in T. 10 N., R. 12 E., the two southern tiers of sec- 
tions; and in T. 10 N., R. 13 E., all except the north tier of sections. All 
these tracts are timberless, or contain only scattered trees of limber pine, yellow 
pine, and red fir, and occasional!}' some juniper scrub; they are situated ])elow 
the line which marks the lower limit of forest, and owing to seniiarid conditions 
can never become stocked with forest trees; they have been well covered with a 
gitissy sward, but have long been too closely pastured in most localities hy both 
cattle and sheep, and have a low grazing value at the present time. 

The woodlands range in altitude from 5,500 to 6,500 feet. Most of the 
tracts are situated in T. 13 N., R. 11 E., but scattered areas occur tiuoutrbout 
the southern tier of townships. Originally they had a »,n-oun(l kom^v composed 
of bunch grass and trailing juniper, and in some localities they still retain a fair 
amount of grass, but, as they have long been used as cattle ran»^-c and sheep runs. 
much of the land has been too closely pastured, particularly where tiie slice])inu 
has been concentrated in limited tracts. The ground cover of juniper innain^ 
and is spreading into the grassy areas. 

The remainder of the grazing lands consists of ancient tire ola(l(\s and of 
tracts nearly bare of forest owing to their position mwv tiinln^r 11 nc. Some of 
the fire glades occupy portions of bottom land in the larger canyoir-^: sonh' an* 
on the southern slopes of the mountains; })ut most of them lie on (In summits 
of the ridges and divides, between 7,900 to S,50(^ feet ehvation. TIk -c ..pcniiiM^ 
are known as "parks." Above the 7,800-foot level thev arr .:L%fiVlMMtl\ .iihI 
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evenly covered with a tough, nearly continuous, sward of subalpine grasses and 
sedges, and on the slopes and bottoms of canyons by interrupted growths of 
bunch grass and weeds. 

All of the valley areas belonging to this class of grazing lands have long 
been pastured by cattle and horses, and possibly by sheep, but only in lesser 
degree. Here and there they show effects of overgrazing, but in the main are 
in fair condition. They comprise in the aggregate 10,000 acres, of which 2,000 
acres are situated in the southern tier of townships in the Musselshell drainage, 
6,000 acres in the Judith River basin, and the rest in valleys of various 
small creeks in the two northern tiers of townships. 

The subalpine portions of the grazing lands have an area of 40,000 acres. 
Owing to the luxuriant growth of grass they are by far the most valuable of 
the pasture areas in the reserve, but are utilized only by the few prospectors who 
annually visit them, the great number of insect pests which infest them render- 
ing them almost useless for cattle or horse ranges. In former years they may 
have been used for sheep pasture, but evidently never very extensively, as none of 
the tracts show signs of overgrazing. The largest areas of these grazing lands occur 
along the summit of the Yogo-Porphyry Peak ridge, along the summit and upper 
slopes of the Yogo-Neihart Baldy ridge, at the head of Lost Fork of Judith 
River, and on the summit of the big blocks of limestone which lie along the 
main axis of the Little Belt Mountains, between the head of Daisy Dean Creek 
and Twin Peaks, in T. 11 N., Rs. 12 and 13 E., where some tracts contain 
several thousand acres unbroken by lines or stands of forest. All of the tracts, 
with the exception of 3,000 or 3,500 acres near Yogo Peak and on the summit 
of Neihart Baldy, owe their origin to fire and mark the site of former stands of 
subalpine forest. 

WOODIiANI). 

The woodlands, with an area of 25,140 acres, are in the foothill regions in the 
southern, eastern, and northern townships of the reserve. They carry thin lines, 
small copses, and scattered trees of limber pine, yellow pine, and red fir. Prac- 
tically they have no value for silvicultural purposes. They are, however, capable 
of bearing a larger amount of timber than they now do, but their position within 
areas of semiaridity or subhumidity will always preclude any close and extensive 
stockage of forest. These lands include the east half of T. 13 N., R. 11 E., con- 
taining 12,000 acres, and scattered, irregular tracts in the southern tier of townships^, 
namely: 6,000 acres in T. 10 N., R. 10 E.; 1,040 acres in T. 10 N., R. 13 E., and 
5,000 or 5,500 acres in T. 15 N., R. 10 E., the northeast corner of the reserve. 
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* FOREST CONDITIONS. 
COMPOSITION, AND REGIONAL AND ALTITUDINAL DISTRIBUTION. 

Most of the forevSt in the reserve is made up of coniferous species, as follows: 

Species in Little Belt Mountains Forest Reserve. 

Limber pine Pinus flexilis 

Lodgepole pine * Pinus murrayana 

Yellow pine Pinus ponderosa 

White-bark pine Pinus albicaulin 

Reel fir Pseudoteuga taxifolia 

Subalpine fir Abies lai^iocarpa 

Engelmann spruce Picea engelnianiii 

There is also a small percentage of deciduous-leaved trees, mostly represented 
by aspen, cottonwood, wild cherry, and various species of alder and arborescent 
willows. The percentages of the different species, averaging the entire reserve and 
basing the estimates on basal diameters exceeding 3 inches, are as follows: 

Percentage of species in Little Belt Mountains Forest Beserre. 

Vvr ffiit. 

Limber pine 8. 2 

Ixwigepole pine 34. 2 

Yellow pine 07 

White-bark pine •. .CHM* 

Red fir 44.7 

Subalpine fir 1.4 

Engelmann spruce 11.4 

Aspen and cottonwood H21 

Owing to the climjitic conditions in the areas surroundintr most of tli<^ res(»rve 
the arrangement and general distribution of the diff(»rent sjxMMes of tre(\s are 
somewhat complex. A large portion of the tract consists of a narrow mountain 
axis flanked by areas with a moderately high mean summer temi)eratur(\ wliieh 
are arid or semiarid by reason of companitively low elevation. I'lie icsult of 
this combination of climatic conditions and geographic position is tliat the ^innies 
which normally would remain in the lower zones of the forcv^t air f(»nn<l ;it 
altitudes where they are mingled with the species of thi^ subalpine zone. A- ih. 
mountain regions of the reserve are variously inHuenecMl by the climjuic foatuK - 
of the plains, it follows that the different portions of the rcxMvc cxhihit tlii- 
intermingling of forest zone in different degrees. 

The lowest fringe of forest adjoining the woodland^, ov in some caM- 
directly abutting on the nontimbered plains, consists of wd lii. linilM r pinr. and 
yellow pine. It lies at elevations of between (),u()() and ♦'^•'»*'<' -j^^^-J^Vi^^^^^^^^^ 
latter altitude the yellow pine soon thins out and d isn] >] x 'a vl-^^^/^))'}^i* \r \m\ 
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The different species are found throughout the reserve within their altitudinal 
limits with the exception of the white-bark pine, which is confined to the high 
summits of Mixes Baldy, Yogo Peak, and Neihart Baldy. The heaviest and most 
extensive areas of lodgepole pine are in the Belt Creek drainage, where it forms 
85 per cent of the forest, and in the upper portion of South Fork of Judith basin, 
where it fonns 99 per cent of the stand on 30,000 or 35,000 acres. In the Mus- 
selshell drainage it constitutes only a small percentage of the timber, its place 
being taken by red fir. 

The limber pine has a fairly uniform distribution, but is rather more plen- 
tiful in the northeast quarter of the reserve than elsewhere. The yellow pi^ne is 
comparatively infrequent in the Belt Creek drainage, and is more common in the 
lower areas of Judith River basin, although it is nowhere abundant. It is found 
found in greatest amount on the Musselshell slopes, particularly in the valley of 
Spring Creek, in T. 10 N., R. 10 E. Its relative scarcity and uniformly poor 
form show that this region is not adapted to its extensive development. 

The red fir is very abundant throughout Judith River basin and on the 
slopes in the Musselshell drainage. In Judith River basin it is commonly asso- 
ciated with lodgepole pine and Engelmann spruce, forming from 20 to 65 por 
cent of such mixed stands. On the Musselshell slopes it frequently composes JS5 
to 95 per cent of the forest, the remainder being limber pine, yellow pine, and 
Engelmann spruce. 

The subalpine fir occurs on all the high ridges throughout the rescMvo. Here 
it is distinctly what its name implies — a subalpine species. With th(» exception 
of the white-bark pine and the yellow pine none of the trees coniposincr the 
forest are more restricted in their range. 

The spruce occurs in all portions of the reserve, but never in pure orowth 
stands, its proportion varying from 10 to 80 per cent. The hit^hest percenta^a\s - 

are reached in veteran stands at middle and lower su])alpin(^ h(Mghts: the lowest ,^,' 

percentages where the species is in mixed stands of well-stocked lodoepole pine at 
middle elevations. The heaviest and best stocked stands of sprue** occur at the 
head of Middle Fork of Judith River in growths 300 to I350 years old. 

Aspen and cottonwood, together with various species of alder, arborescent 
willows, cherry, service berry, and thorn, repres(Mit the hroad-lcavcd components 
of the forest. Their proportion in the general mass is in>i*^nilicant. ^Vhoy form 
fringes in the lower areas of the different valleys, usually jiIoiim ihe stn^ams. 
Occasionally the aspen spreads over the slopes and asccn<ls to altiui<lc^ o^ 7.r»o() 
feet or even higher. ' 

The general composition of the forest a.s it now standi i^ iioj-^^^^^^^^^^^ one. 

It has been greatly modified and altered by fires Ijoth during: tlh^^^^':,iiic" Indijin . 
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held possession of the country and since the advent of the white man. As a 
result of fires the percentage of lodgepole pine has been increased and that of 
red fir and Engelmann spruce decreased. A forest of normal composition, such 
as would cover the reserve were fires wholly eliminated and cutting closely regu- 
lated during a century and a half, should consist, approximately, of 62 per cent 
red fir and 25 per cent Engelmann spruce, while the remainder would be made up 
of lodgepole pine, subalpine fir, and small proportions of limber and white-bark 
pine. 

AGES AND DIMENSIONS OF TREES. 

Most of the forest in the resei"ve is composed of stands in the sapling or pole 
stage of growth, 80 per cent being less than 150 years old. The veteran stands 
are almost wholly confined to the summits of the higher ridges, to the upper portion 
of Middle Fork of Judith basin, and to the canyons in the Musselshell drainage, 
but single trees or small copses of old growth are also scattered throughout the 
pole stands. The age of the veteran stands varies from 250 to 350 years, most of 
the old growth in the subalpine areas being nearer 250 years. The younger stands 
show a moderate degree of variation in their relative ages. Most of them occur 
in large bodies of nearly even age, indicating that the ancient fires, like the more 
recent ones, devastated large areas simultaneously. Of the forest less than 150 
years of age about 36 per cent, covering in the aggregate 52,000 acres, is less than 
45 years old. 

The age of the timber on the slopes and summits is shown in the following 
table: 

Age of timber on slopes and summits. 



Species. 



Lodgepole pine 

Limber pine (foothills) 

Limber pine (7,500 to 8,000 feet) 

White-bark pine 

Subalpine fir 

Engelmann spruce 

Red fir (middle elevations) 

Red fir (high altitudes) 



Height. 



60-80 
30-40 
30-40 
25-35 
40-60 
50-75 
60-80 
30 



Diameter, 
breast high. 



Indies, 
8-10 

14r-16 

14-16 
20-25 
10-^14 
16-25 
10-14 
8-9 



Age. 



YeoTB. 
135-175 
120-160 
260-280 
250-300 
130-150 
150-200 
120-150 
120-150 



Most of the timber is of slender growth even when mature. The largest 
specimens observed were as follows: Red fir, 6 feet in diameter; white-bark pine, 
3 feet; Engelmann spruce, 4i feet; limber pine, 3 feet. These diameters were 
exceptional. 
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Low ratios of soil humidity, induced bj' the not overabundant rainfall; rapid 
drainage, caused by steep slopes; thin soil; lack of duff or humus to prevent 
surface evaporation; and a sterile soil — ^all cause the growth to be exceedingly' slow. 
Exceptions ocx?ur in the swales and bottom lands, where there is greater moisture 
and the soil is deeper, but the great body of the forest requires from one hun- 
dred to one hundred and twent}^ years to yield merchantable poles and from one 
hundred and twenty to two hundred and fifty years to supply sizeable saw timber. 

CHARACTER, VALUE, AND VOLUME OF MERCHANTABLE TIMBER. 

The chief value of the forest is in its effect on the conservation and regulation 
of the run-off. From a commercial point of view, the onl}^ product of value 
consists of pole and, fuel timber, as there is comparatively little, at least in the 
easily accessible areas, large enough to furnish saw logs. The mill timber every- 
where is of poor quality. 

A greater volume of mill timber is obtainable from the red fir than from any 
other species. It has been less cut because its tough, stringy wood is not suited 
for mill timber, its rapid taper unfits it for polas of any considerable length, 
and it occurs most plentifully in areas remote from market. 

The lodgepole pine comes next in volume. Owing to its abundance near 
mining centers it has been more largely cut than any other species, notwithstand- 
ing the fact that it is less durable and much inferior generally to other conirnon 
and accessible species. 

The spruce ranks after the lodgepole pine in volume of mill tiiiihor. Little 
of this species has been cut because the best and thickest stands are difficult of 
access and remote from transportation and points of demaiu]. 

The yellow pine is cut wherever accessible. The pro])oiti()n of this sp^'cies 
and of white-bark and limber pine is so .small that alto<,a^thor thev do not 
enter appreciably into the quantity of mill timber that the fon^st is capable of 
supplying. 

In the volume of pole and fuel timber the lodcr(»p()l(» pine heads the list, 
having nearly three times the volume of the red fir. Next in rank eoines the re<! 
fir, followed by the spruce, while of the less abundant speeies limber pine sh()\v< 
a relatively large volume owing to its occurrence mostly as an ohl tri'^>^vth. 

The yield of mill timber runs low everywhere throuohout tiie n\s(»rve. It 
varies from 500 to 7,000 feet B. M. per acre, Init the latter amount is found only 
in veteran stands of Engelmann spruce. The low yield of mill limher is due to 
the scattering and intermittent grouping of trees larj^e enoui^li to mt for saw lo^s. 
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On hundreds of acres large tracts of close-set, middle-aged stands of lodgepole pine 
and red fir will not yield a single saw log, and the subalpine areas contain only 
scattered trees of the necessary dimensions. When squared the average diameter 
of the mill timber throughout the reserve is probably 9i or 9|| inches. As 
ordinarily cut, from 15 to 20 logs are required to produce 1,000 feet B. M. 

The yield of pole and fuel timber varies from 400 cubic feet per acre in the 
thinly stocked woodlands to 5,000 cubic feet per acre in fully stocked lodgepole- 
pine stands such as occur at the head of South Fork of Judith River. The 
comparatively low average of this class of timber is due to the thin subalpine 
stands and to the large areas covered with 40 to 50 years old growth too slender 
and immature to be taken into the account. No timber in the reserve can at all 
approach the lodgepole pine in possible j'ield of pole and fuel timber. Were all 
the tracts capable of producing this species stocked to their full capacity 60 per 
cent of the reserve would yield at least 5,000 to 5,500 cubic feet per acre. 

The total volume of mill timber in the reserve, estimated on the basis of 8 
inches diameter, breast high, and 10 feet of available bole, with the amount 
contributed by each species, is shown in table below: 

Volume of mill timber in the Little Belt Mountains Forest Reserve. 

Feet B. M. 

Limber pine 1,050,000 

Lodgepole pine 70, 100, 000 

Yellow pine 6,300,000 

Red fir 111,650,000 

Engelmann spruce 52, 860, 000 

Total ^ 241,950,000 

The above volume gives an average stand of nearly 1,020 feet B. M. per 
acre for the forested areas of the reserve. 

The volume of pole and fuel* timber, basing the estimates on diameters of 
not less than 4 inches, is as follows: 

Volume of pole and fuel timber in the Little Belt^ Mountains Forest Reserve. 

Cubic feet. 

Limber pine 14,895,000 

Lodgepole pine 239,340,000 

Yellow pine 400,000 

White-bark pine 400,000 

Red fir 113,085,000 

Subalpine fir 2,520,000 

Engelmann spruce 41, 170,000 

Total 411,810,000 
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The above total gives an average of nearly 1,730 cubic feet per acre. If 
the mill timber is converted into cubic measure on the basis of 180 cubic feet 
to 1,000 feet B. M., and added to the pole and fuel timber, the average is brought 
up to 1,914 cubic feet per acre. 

CUTTING. 

The tracts logged to exhaustion and those merely culled comprise 59,600 acres, 
or nearly 25 per cent of the forest area. Most of these logged and culled districts 
are situated in the northern and eastern tiers of townships. The area cut over 
in the southern townships is insignificant, comprising but a few hundred acres. 
The central areas have hardly been touched. 

The largest area of cut-over forest, 30,000 acres, is in the Belt Creek drainage 
in T. U N., R. 8 E., and in T. 15 N., Rs. 8 and 9 E. In T. 14 N., R. 8 E., and T. 
16 N., R. 8 E., there remain but a few hundred acres of accessible merchantable 
timber not culled over, while in T. 15 N., R. 9 E., 70 per cent of the merchant- 
able forest has been cut. The large amount of cutting on these tracts is due to 
their proximity to the mining camps at Neihart and Barker, jBLudt also to the 
cfrcumstance that Tps. 14 and 15 N., R. 8 E., are bisected, by a branch line of the 
Great Northern Railroad, affording convenient transportation for the timber 
products to outside points. The cutting has been for mill timber, fuel, fencing, 
mine props, and smelter poles. All of these classes of timber have been exported 
and all have also been used locally, except smelter poles. Cutting was active until 
the reserve was created, since which time it has gradually declined. At present 
only a small amount is cut to supply the agricultural areas. 

The sawmills which formerly operated in the reserve have mostly moved 
away or closed down. There is one mill in the can^'on of Dry Fork of Belt 
Creek, another in Dry Wolf Canyon, and another in Spring Creek Valley, in T. 
10 N., R. 10 E. — all small mills with a capacity of a few thousand feet each a day 
and not in active operation at the time the examination was made. With tlio 
closing of the mines at Neihart and Barker most of the h^cal demand ct^ased. 
The Sapphire mine in T. 13 N., R. 11 E., draws on tho reserve for limited (jiian- 
tities of mining timber, obtaining most of it from Yogo Canyon. Ileietofoie 
large quantities of mine props have been shipped to the coal mines at Bc^lt and 
Sand Coulee, but this demand appears also to have fallen oi\ siuet* thi^ forest 
reserve regulations governing cutting came into foree. Tp to the winter of ll<ni> 
there was a fair demand for smelter poles at (Jreat Falls. Mont.. mfuI very laro<^ 
quantities of pole timber were cut and shipped to that placr. 11 um' \h>\v> uir 
used in the copper smelter at Great Falls, being introdured with tln' < haro(« ti. 
eflfect certain changes in the ore. They are cut 30 ivot in IciiMtli with ditinicicr- 
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varying from 5 to 8 inches at the butt, to 3 or 31 inches, or less, at the small end. 
The poles are sold by weight — 345 pomids being considered equivalent to one 
pole. They are cut from green timber, lodgepole pine being preferred because 
it tapers less within the 30-foot length than red fir or spruce. Most of the 
poles have been cut around Neihart and Barker. Owing to the Government 
stumpage and the rule requiring the piling of tops and limbs it is claimed that 
poles can no longer be shipped with a profit. 

The cut-over areas have uniformly been left in bad condition. No attempt 
has been made to pile tops and limbs. Thousands of poles, mine props, and saw 
logs have been wasted by being left to rot where felled. In a few localities the 
earlier cut areas have been cleaned up by fire, which also burned the uncut 
timber, but generally the waste, both in the forest and around the sawmill settings, 
thickly litters the ground in all directions. 

While the streams in the reserve are not drivable, as a rule, most of the really 
valuable merchantable timber is not particularly difficult of access. Logging 
roads can be constructed at moderate cost, and in those canyons where road 
making would be difficult and expensive, particularly in the Musselshell drainage, 
there is no timber worth logging. 

BURNS. 

The areas burned over since the advent of the white man comprise in the 
aggregate 111,600 acres. The devastation has been wrought during the last 
thirty -five or forty years, chiefly since the location of Keihart and Barker mining 
camps. However, during the Indian occupancy there were many fires, as shown 
by the age of the forest and the composition of the stands. 

No large area of the reserve has remained untouched by fire during the last 
one hundred and fifty years. The most extensive unburned tracts are at the 
head of Middle Fork of Judith River and contain 3,000 or 4,000 acres. They 
have not been touched by fires during the last three hundred and fifty years. 
Since the advent of white men fires have been most severe and widespread 
in the two northern tiers and the most southern tier of townships, and during 
the last century and a half of Indian occupancy the most extensive burns were at 
the head of South Fork of Judith River, extending across the main divide 
of the Little Belt Mountains and including most of the lower slopes of the 
Musselshell drainage. The age and composition of the forest show that rela- 
tively more ground has been burned over during the occupancy of the region by 
the white man than during the last three generations of Indians, as during the 
forty years of the white man's occupancy 22 per cent of the reserve was laid 
waste, arid during the preceding one hundred and ten years 68 per cent was 
burned over. 
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In this region lires almost invariably totally destroy the forest, except in 
the thin subalpine stands. The timber is rarely consmned by the first fire. 
Usually it is killed and left standing, and is later overthrown by wind and 
desta-oyed by future fires. The destructiveness of the fires is due to the vast 
amount of litter that accumulates in the closely-stocked stands. Below the 
middle of the subalpine zone all reforestations after fires begin with stands 
stocked excessively close. As the forest becomes older and the natural processes 
of pruning set in, great quantities of dead wood begin to litter the ground and 
furnish material for future disastrous conflagrations. There is little humus or 
duff on the forest floor to assist in spreading the fires, but on the northern slopes 
a moss cover, 2 to 4 inches in depth, is commonly present, and during the height 
of the dry season burns readily where at all abundant. 

RESTOCKAGE. 

In the woodlands and in the subalpine forest young growth is scanty and on 
the whole deficient, whether as restockage after fii-e or as the ordinary renewals 
in the growing stands. In the forest lying between these two zones young growth 
is abundant, except in the already fully stocked lodgepole-pine and red-fir stands, 
and in areas on which fire-killed and fallen timber has been consumed in a i'l(»iiii- 
burning fire. 

The young growth in the woodlands is composed of limber i)inis yollow pino, 
and red fir, the first-named species predominating. The growth is thin and 
scattering and is greatly retarded by the extensive and dose nuittiii^ of cnH^p- 
ing junii)er. In the upper subalpine zone there is sufficient yount,'^ jr»owth 
to keep the stands stocked slightly above their present pereentatrc. as young 
spruce, subalpine fir, limber pine, and lodgepole pine are slowly reoecupyintr the 
grassy areas which formerly were clothed with forest. It i> evichnt that the 
subalpine forest as a whole has a low reproductive ratio, and it is also clear 
that when entirely destroyed by fire a grassy turf takes the place of forest und 
remains indefinitely. Some of the grassy fire glades at subalpine elevation^, into 
which the young growth is now slowh' creeping, must have remained in their 
present nontimbered condition for centuries. They are full of hiitl'alo trails and 
wallows, showing that they served for long periods as Miniiui r pasture>. That 
they once were covered with forest may be inferred from the fact that >imilar 
grass tracts, in process of formation as the result of tires kindlrd hy the white 
man, and showing every stage in the transformation from half (»i- completely 
burned forest to grass land, are met with in many loculitio alonu jill the hi^h 
divides throughout the reserve. 

■^-M:.' ■•• ■• 
i£'::M,•- 
'■^. '* ■ -.■ 
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Below the subalpine levels the forest generally is so closely stocked that 
little additional growth has a chance of surviving the seedling stage. On the 
burned-over areas in the Belt Creek drainage excessively close-set stands of lodge- 
pole pine have taken possession .of the ground. There is a fairly good restockage 
on the burns in the drainage basin of Dry Wolf, and partially so in that of Run- 
ning Wolf Creek. But the reforestations on the burns on Taylor Peak and on 
the northern tier of sections in T. 14 N., R. 10 E., are extremely thin and deficient. 
Reforestation also is deficient on the burned-over tracts in the southern tier of 
townships on the Musselshell slopes. 

W^ithin its altitudinal limits lodgepole pine is the leading species in all restock- 
ages in the central and northern portions of the reserve. In the southern areas, 
at least on the Musselshell slopes, red fir becomes the chief species. In the cen- 
tral and northern portions of the reserve lodgepole pine is sure to replace the red 
fir in practically every case. In the southern areas red fir follows red fir, or 
the ground remains nontimbered, unless the seepage is considerable, in which case 
small quantities of lodgepole pine may accompany the red fir as well as lesser 
proportions of Engelmann spruce. The variations in the composition of the young 
growth are caused by variation in the degree of aridity, as the red fir is better 
able to resist arid conditions than the lodgepole pine. 

In some localities where the lodgepole pine has been logged and large open- 
ings made, red fir and spruce show a marked tendency toward larger proportions 
than they displayed in the uncut stands, but in general the lodgepole pine has 
attained such proportions in the reserve that, no matter how carefully the forest 
is handled, it is bound to retain its superiority, at least during the nex^ hundred 
years, to the exclusion of better trees. 

TOWNSHIP DESCRIPTIONS. 

Township 10 North, Range 10 East. 

Topography, — Most of the township is situated in the valley of Spring Creek, 
a broad, terraced depression inclosed on the east and west by comparatively low, 
much-broken spurs, which stretch south from the main range of the Little Belt 
Mountains in the township on the north. 

Minhg, — Prospects on quartz ledges are scattered throughout Spring Creek 
Valley. 

2{inerah, — Copper and gold chiefly. 

Soil. — Comminuted limestone debris overlain and mixed with thin loam. 

Agricultural adaptability. — Small tracts in Spring Creek bottoms are culti- 
vable. The aggregate area amounts to 250 to 300 acres. 
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OrcLzing capacity. — The south half of the district is thinly wooded and for- 
ested, and affords numerous grassy openings suitable for pasturage. It is utilized 
for cattle range, and as yet has not been overgrazed. 

Di^ahmge conditions. — ^The run-off which originates in the township is of small 
volume and is carried by Spring Creek. Most of the minor lateral canyons and 
runs are dry throughout the greater portion of the summer and fall. 

Towns and settlements. — The township contains no settlements, though miners' 
cabins are scattered throughout the mineral-bearing districts. One small sawmill 
is located on Spring Creek, and two or three farms are situated on the tillable 
lands in this valley. 

Forest conditions. — ^The forest consists of mixed stands of red fir, spruce, and 
limber pine, with small proportions of lodgepole pine on the summit of the higher 
ridges, and here and there lesser percentages of yellow pine. In the eastern por- 
tion of the township the stands are continuous and fairly well stocked. In the 
valley of Spring Creek and on its western slopes the stands are thin, grassy glades 
and rocky exposures breaking their continuity. The yellow pine in the district 
is confined mostly to the bottoms of Spring Creek. In general the timber is of 
slender growth, stocky and limby in the thinly stocked stands. 

Woodlands. — Portions of the southern areas are thinly stocked with scattering 
growth of limber pine and red fir. The stands and copses are set on grassy flats 
and hillsides, and have only a fuel and pole value. 

Cutting. — A block of forest in Spring Creek Valley 3 miles long by one-half 
to two-thirds of a mile wide has been culled of most of its mill timber, par- 
ticularl}^ of the yellow pine. 

Bums. — Severe burns have ravaged the township during the last six or eight 
years, and have laid waste most of the forest. 

Beproduction. — Restockage is very deficient on all the burned areas. The 
tendency is toward grass cover in place of forest. 

Undergrowth. — Scanty. 

Litter. — In the burned tracts litter, consisting of the unconsuinod tinilxM-, is 
very heavy and is constantly accumulating. In the green stands litter is li^lit. 

Hum^is. — None. 

CloMtficaticm of lands in T. 10 N., It 10 E. 

Acres, 

Forested (i. :>40 

Wooded ♦>, 00(1 

Nontimbered \k),m\{) 

Badly buraed ! o. lnhi 

Logged 0( )() 

Agricultural ?. . -. :;(><• 

Grazing (woodland) ■ • ';'",*, ''' *^' *'^ 

: ^;!CN . . ■ . • • .\ 



[ 
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Total stand of timber in T, 10 N,, K 10 E, 
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Species. 



Limber pine 

Lodgepole pine 

Yellow pine 

Red fir 

Engelmann spruce. 



Hill Umber. 



Fed B. M, 



1,800,000 

5,800,000 

700,000 



Total 



8,300,000 



Pole and fuel 
timber. 



200,000 
300,000 
100,000 
4,000,000 
900,000 



5,500,000 



Total volume of 
all timber. 



Cubic Jeet, 

200,000 

300,000 

424,000 

5,044,000 

1,026,000 



6,994,000 



Composiiion of foreti in T, 10 N,, R, 10 E., including trees of all species wUh basal diameters of S inches 

and upward. 

Per cent. 

Limber pine 1. 5 

Lodgepole pine 1. 5 

Yellow pine 2 

Red fir 85 

Engelmann spruce 10 

Composition of the tooodland grouih in T. 10 N,, R, 10 E.y including trees ofaU species with basal diameters 

of S inches and upward. 

Per cent. 
Limber pine 8 

Red fir 92 

Township 10 North, Range 11 East. 

Topography, — ^The township consists chiefly of the Daisy Dean block — a great 
uplift of limestone lying between Spring and Daiay Dean creeks on the Mussel- 
shell slope of the Little Belt Range. The block is deeply cut by numerous 
narrow, cliflf-bound canyons, and is completely pierced by the canyon of Daisy 
Dean Creek. 

JUming. — None. 

Sail. — ^The soil throughout the district is thin and stony. 

Agricultural adaptability. — Small tracts situated on Daisy Dean Creek near 
the south line of the township are tilled. They comprise in the aggregate 250 
to 300 acres. 

Grazing capacity, — ^The grazing areas are scattered throughout the township 
and consist of open, grassy hillsides in the southern areas, grassy fire glades in 
the valley of Daisy Dean Creek, and ancient burns not restocked on the summit 
of the uplift. 

Drainage conditions, — ^The outflow from the township is small, and is carried 
mostly by Daisy Dean Creek. Most of the canyons are dry except in the spring. 
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Tmons and settl^mients. — There are no settlements in the township. One set- 
tler occupies a small tract of land in section 28. 

Fare^t amditions, — ^The forest consists of red fir at the lower and middle 
elevations, and lodgepole pine, subalpine lir, and Engelmann spruce at the highest 
altitudes. Most of the red tir is in the pole stage of growth. The timber is 
uniformly stocky and limby, is dilBcult of access, and has only a fuel value. 
Cutting, — In the southern areas 200 acre^ have been culled 75 per cent. 
Burfis, — ^Most of the north half of the township, formerly well stocked with 
timber, has been burned over and the forest totally destroyed. The fires have 
been particularly destructive in the upper and central Daisy Dean drainage, 
where all the timber, with the exception of a few hundred acres of red fir, has 
been completely consumed. 

Reproduction. — Young growth is scanty throughout the township. There is 
as yet little or no restockage on the burned-over areas. 

Undergrmcth, — Consists of a small amount of inconspicuous shrubs. 
Litter. — There is a great amount of dead and fallen timber on the burued- 
over tracts. 

Ilumtiti. — None. 

Clarification of lands in T. 10 K, R. 11 E. 

Acres, 

Forested 4,040 

Xonforested 19,000 

Badly burneil 12, (H)0 

Loggeci 1.2(K) 

Agricultural 'M){\ 

Grazing : (>, 0(H) 

Bare rocks 7(X1 

ToUU stand of timber in T. 10 X., R. 11 K. 



Species. ' Mill timlH-r. 



rolran.l fu.-l 
tiuiluT. 



I Fut 11. M. t'llhir ft it. 

I 

Limber pine 2(»0,000 

Lodgepole pine i o, (KM), 0( lO 

Red fir 1 ;^,(XK1, ()(>(» i>, ri(K), (KM) 

Engelmann spruce 8r>(), (KM) 7:5(), (K.o 

Total 8, STiO, (MH) (i. 4::( ». (» to 



[(.la) 

nil 


voluiiu 
tiliil.ir 


' uf 


i 'ii 


l'(K) 


(HK) 




:\. (MH), 


(MH) 




:k()4(i 


(MM) 




ss:i. 


(MM) 




7, vj:\. 


(HH) 
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Oompoaition of forest in T. JO N,, R. 11 E.y including trees of all species vHth basal diameters of S inches 

and upward. 

Per cent. 
Limber pine ^ 3 

Lodgepole pine 8 

Yellow pine Scattered trees. 

Red fir 84 

Engelmann spruce 5 

Township 10 North, Range 12 East. 

Topography. — The township is situated on the southern or Musselshell slope 
of the Little Belt Mountains. The northern half consists of steep, castellated 
spurs and narrow, rocky canyons; the southern half com^ises a rolling foothill 
region. The average altitude is 6,000 feet. 

Min ing, — None. 

Soil. — Gravelly loam, with gumbo in the southern portions. 

Agricultural adaptability. — Owing to lack of water and to its rolling char- 
acter the region is not adapted to agricultural pursuits. 

Grazing capacity. — All the foothill region and many of the slopes in the 
northern sections are essentially pasture land, and have been so utilized. The 
pasture land has been badly overgrazed. 

Drainage conditions. — The outflow from the township is insignificant. 
Very little originates within its boundaries, and the stream beds . are dry 
throughout most of the year. 

Tmons and settlements. — None. 

Forest conditions. — The forest is limited to tracts in the northern ar^as of 
the district and consists of thin hues and stands of red fir in the canyons and on 
the northern and western slopes. Mixed with the red fir are small proportions 
of yellow pine, limber pine, and lodgepole pine. In the extreme northwest 
corner of the township the highest spurs carry small stands of lodgepole pine 
and Engelmann spruce. The timber is stocky and limby and is difficult of 
access for logging operations, owing to steep slopes and narrow canyons. 

Woodlands.— The southern portion of the township carries scattered trees 
and small stands composed of limber and yellow pine. The growth is so sparse 
that it does not properly come within the woodland classification. 

Cutting. — Small tracts in the foothill areas, in the scattered woodland growth, 
have been cut over. 

Bums. — Extensive fires have devastated the northern areas in recent years, 
involving complete destruction of the timber on the burned-over tracts. 
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Reproductiati. — ^The reproductive capacity of the forest is low. There is 
little young growth in the green stands and practically none on the bums. 
Bed fir is the chief species in the restockage. 

Undergrowth. — Very little. 

Litter. — Light; the fire-killed timb**r is mostly standing. 

Humus. — ^None. 



Classification of lands in T, 10 N., B, IfS E. 



Forested 



Acres. 
6,400 



Nonforested 16,640 

Badly burned 6,000 

Logged (culled) ...A 1,000 

Agricultural None. 

Grazing 10,000 

Bare rocks 640 



Limber pine 

Lodgepole pine 

Yellow pine 

Red fir 

Engelmann spruce. 



ToUd stand of timber in T, 10 N,, R. le E. 



Total. 



Species. 



Mill timber. 



Pole and fuel 
timber. 



FselB.M. 



800,000 
6,000,000 
2,000,000 



8,800,000 



Total volume of 
all timber. 



Cubic/eet. 
300,000 I 

80,000 ; 



4,()00,(HH) 
500, 000 



4, 880, OOO 



Cubic ft et. 

300, 000 

80, 000 

144,000 

5, OSO, 000 

860, IHX) 

(>, 4(i4, 000 



Oomposition of forest in T. 10 N., R. 12 E., including trees of all speciett with hasdl diamt.'trr.'^ of S inches 

and upward. 

Pit iHiit. 

Limber pine 5 

Lodgepole pine .*] 

Yellow pine .' ;i 

Red fir ^ S4. 7 

Subalpine fir 1 

Engelmann spruce e> 

Township 10 North, Range 18 East. 

Topography. — This township forms the southea.st corner of tlir icsorvo. and 
consists of a rolling foothill region on the southern sIojr' of tlh^ Little Iklt 
Mountains, with an average elevation of 5,500 feet. 

Mmm<j. — None. v : - 
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/S<?^7.- Thin, gravelly loam; alkaline gumbos in the valley bottoms. 

Agricultural adaptcMlity. — ^The tract is too rolling and has no water for 
irrigation purposes, and hence is not adapted to agricultural pursuits. 

OvdZMig capacity. — ^The township is essentially a grazing one. It has been 
closely sheeped and otherwise pastured, and its present pasturage value is 
accordingly low. 

Drainage conditions. — The run-oflf is insignificant. Most of the creeks and 
ravines are dry during the greater portion of the year, and carry water only 
in the spring. 

Towns and settlements. — ^The settlements are limited to scattered sheep shacks. 

Forest condition. — ^I'he township contains no forested land. 

Woodland. — Small tracts scattered throughout the township bear a very thin 
growth of red fir and limber pine of no value except for fuel. 

Cutting. — Culled over for farm use. 

Burm.—lione. 

Reproduction. — Very scanty. The stands will, however, slowly increase in 
density and extent if fires are kept down and sheeping excluded, but the tract 
can never become forested owing to climatic conditions and soil aridity. 

Undergrowth. — Extensive mats of Juniperus procuinbens occur throughout. 

Litter. — None. 

Hum us. — None. 

OoMaificaJtion, of lands in T. 10 N., R, IS E, 

Acres. 
Forested None. 

Woodland 1,040 

Nontimbered , 22,000 

Badly burned \ None. 

Logged (culled) 800 

Agricultural None. 

Grazing 22,000 

Total stand of timber in T, 10 iV., R, IS E, 



Species. 


MUl timber. 


Pole and fuel 
timber. 


Total volume 
of all timber. 


Limber pine i 


Feet B. M. 
None. 
None. 


Oubicfeet. 
25,000 
86,000 


Cubicfeet, 
25,000 
85,000 


Red fir 




Total 


None. 


110,000 


110,000 
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Composiiion of ^roodland groirih in T. 10 A", R. IS E.^ induding trees of all species with basal diameten 

of S inches and upward. 

Per cent. 
Limber pine 15 

Red fir 85 

Township 11 North, Range 9 East. 

Topography. — Of this township only the east half, or 11,520 acres, is in the 
reserve. At the head of Richmond Creek, in the northeast corner of the township, 
the main range of the Little Belts breaks down into a low gap, and forms a 
broad flat, holding a marshy' lake that discharges into both the Judith and the 
Musselshell drainage. The township has an average elevation of 6,800 feet. 

J£in ing. — None. 

Sail. — Deep peat}' loam in the marshy area, limestone and quartzite debris 
elsewhere. Small quantities of bowlder drift are scattered over the slopes of 
the ridges and in the canyons. 

Agricultural adaptahility. — ^The district contains no arable land. 

Grazing capacity. — ^The marshy tracts, 250 to 300 acres in all, are used for 
pastures and hay meadows. In addition to these there are grassy fire glades, 
amounting to 1,800 acres, on the summit of the main range and along its upper 
slopes. 

Drainage conditionn. — The outflow from the township is small. Most of it 
is discharged into the Judith drainage, only an inconsideniblo ])ortion flowing 
south into the Musselshell basin. 

Towns and settlements. — None. Hay claims are located on thr marshy tracts, 
hat nobody maintains a residence on them. 

Forest conditioris.-^The forest along the main range consists of scaitored copses 
of limber pine, subalpine fir, and Engelmann spruce set in <,nassy lire L''ladcs. The 
southern slopes carry stands of red fir, spruce, and small ((uantitics of yellow 
pine. On the northern slopes lodgepole pine, in nearly pure stands and v«tv 
thickly stocked, is the prevailing species. The timber is small, scrubin . and liinhv. 
It is difficult of access from the northern side of the ranir*'. but is readily rejuhed 
from the southern slopes. 

Cutting. — Small quantities have been cut here and theie on tlie lowtr >]<i]>e< 
south of the main range and in the northeast corner of the to\vii-«hi|). 

Bums. — ^The grassy glades on the summit and slojx's K^'i the main rani^o 
represent ancient bums which have not yet ])een refor(^>ted. In the M.uthern 
portion 50 per cent of the timber over 1,000 acres has Immu de>tr.>yed Uy n cent 
fires. , i 
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Reproduction. — Deficient and scanty at high elevations in the subalpine forest 
and on the ancient burns, likewise in the close set lodgepole-pine stands on the 
northern slopes. There is a moderate amount of young growth on the southern 
slopes, where red fir foims the leading species. 

Undergrowth, — Light. 

Litter. — Small amount in the lodgepole-pine forest; little elsewhere. 

HumAis, — Very thin or altogether lacking. 

Oasgijicatum of lands in T. 11 K, R 9 E. 

Acres. 
Forested 9,470 

Nonforeeted '. 2,050 

Badly bnmed 1,000 

Logged None. 

Grazing 2,050 

Total itand of timber in T, 11 N., R, 9 E, 



Species. 


Mill timber. 


Pole and fuel 
timber. 


Total volume of 
all timber. 


Limber nine -..--. -.--. 


JVrfB.Jf. 


Cubicftet. 

890,000 
5,000,003 
2,000,000 

850,000 


Cubicfeet. 
890,000 
5,198,000 
2,900,000 


Lodflrenole Dine . ........ 


1,100,000 
5,000,000 
3,200,000 


Red fir 


flngelmann spruce - . 


1,426,000 




Total 


9,300,000 


8,740,000 


10, 414, 000 







CompoifUion of forest in T. 11 N., R. 9 E,, including trees of all species with basal diameters of 3 inches 

and upward. 

Per cent. 

Limber pine 8 

Lodgepole pine 40 

Red fir 40 

Subalpine fir 2 

Engelmann spruce 10 

Township 11 North, Range 10 East. 

Topography. — The central and southern areas of the township are situated 
on the summit of the Little Belt Mountains. The summit is here a broad, 
plateau-like area. It abounds in shallow depressions and low combs and ridges, 
partly composed of rock in place, partly of drift material — gravel and bowlders. 
Along the south line of the township the plateau breaks off sharply by steep 
spurs and deep canyons to the Musselshell drainage. The northern parts of the 
957ft-No. 30-04 3 
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township cbnsist of slopes with easy grades, descending from the plateau to the 
narrow and shallow canyon of South Fork of Judith River, which intersects this 
part of the district. 

Min big, — None. 

Soil. — Deep loam in the marshy depressions of the plateau; gravelly and 
stony on the ridges and slopes. 

Agricultural adaptability, — No part of the township is cultivable. 

Ch^azing capacity, — The township is forested throughout and has no grazing 
areas. 

Drainage conditions, — The northern and central portions of the township 
abound in marshy depressions, springs, and points of seepage, which give rise to 
one of the principal tributaries of South Fork of Judith River. The southern 
slopes, draining into the Musselshell basin, shed very little water. 

Taw7i8 and settlements, — None. 

Forest conditions, — Except where ravaged by fire, the township is covered 
with an extremely close-set forest of nearly pure-growth lodgepole pine, varying 
in age from 50 to 200 years. Small amounts of red fir occur on the southern 
slopes of the district, but the ^ aggregate volume of this species is ftmall in 
comparison with that of the prevailing lodgepole pine. 

Cutting, — None. 

Bums, — In the southern areas nearly 5 sections have been burned over and 
the forest destroyed to the extent of 96 per cent. 

Reproduction, — Practically none, owing to the excos.'^ively close-sot stiinds 
which are stocked to their utmost capacity. 

Undergrowth, — Very light. 

Litter, — Great quantities of dead and fallen timber liuve {icomnulated in the 
stands of green forest, while the burned-over areas tire choked with the tire- 
killed timber thrown down by heavy winds. 

Huynus, — Thin layers of pine needles. 

Classificaiixm of land* in T, 11 N., H 10 K. 

A(Tt-y. 

Forested 2i),(>0(» >^ 

Nonforested :\<H() 

Badly burneii :i. ni k) 

Tx)gged N' >rie. 

Agricultural N-jit'. 

Grazing iNunc. 






^^^■■'^ 
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Total stand of timber in T. 11 N., R. 10 E. 
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Species. 


Mill timber. 


Pole and fuel 
timber. 


Total volume of 
all timber. 


Liimber pine ........ 


Feet B. M. 


Cubicfeet. 
500,000 

70,000,000 
2,000,000 
3,500,000 


Cutdc/eet. 
500,000 


LodffeDole pine . .-.. 


10,000,000 
2,000,000 
1,000,000 


71,800,000 


Red fir 


2,360,000 


Englemann spruce -. 


3,680,000 






Total 


13,000,000 


76,000,000 


78, 340, 000 







Composition of forest in T, 11 N., R. 10 E., including trees of all species tmth basal diameters of S inches 

and upward. 

Per cent. 
Limber pine 0. 2 

Lodgepole pine 91. 8 

Red fir 5 

Engelmann spruce 3 

Township H North, Range 11 East. 

Topography. — ^The northern and central portions of this township comprise a 
plateau-like tract cut in different directions with gullies and ravines, which consti- 
tute the principal eastern water heads of South Fork of Judith River. The 
southern areas rise in precipitous slopes, forming the northern declivities of the 
Daisy Dean and Haymaker blocks. Most, or all, of the tract is situated on the 
northern slope of the Little Belt main range, and has a mean altitude of 6,800 feet. 

Mining. — None. 

SoU. — Loam of moderate depth, underlain by. gravel and bowlder drift. 

Agricultural adaptability. — The township contains no ai'able land. 

Grazing capacity. — Small areas in the southern portions and grassy glades 
throughout the balance of the township constitute the pasture lands. No domestic 
animals range in this district. 

Drainage c*mditions. — The township supplies a moderate amount of run-off to 
the Judith drainage, scarcely any to the Musselshell. It contains no lakes or tarns, 
but is well supplied with springs and marshy places. 

Towns and settlements. — The township contains no settlements. 

Forest conditions. — ^The northern and central areas are stocked with an almost 
pure growth of lodgepole pine, set exceedingly close. Most of it is a pole growth 
50 to 60 years old. In the high southeast portion of the township the forest 
assumes the typical subalpine composition. The southern portions bear stands of 
small, scrubby red fir. 
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Cutting, — None. 

Burnji, — ^There have been extensive fires in southern and eastern portions in 
recent years, and the timber in most cases has teen totally destroyed. 

Beproduction. — Owing to the excessively close-set stands there is scarcely any 
young growth in the green forest. Restockage on the burned-over areas is as 
yet thin and scattering. 

Undergrmoth. — Light. 

Litter. — Dead and fallen pole timber is present in large quantities in the 
green forest and on the burned-over tracts. 

Ilumus, — None. 

ClasgificaHon of lands in T. 11 K, K 11 E, 

Acres. 

Forested 14,040 

Nonforested 9,000 

Badly burned 7, 500 

Logged None. 

Agricultural None. 

Grazing 1,000 

Bare rocks 500 

Total stand of timber in T. 11 A'., R. 11 E. 



Species. 



Limber pine 

Lodgepole pine 

Red fir 

Subalpine fir 

Engelmann spnice . 



Mill timber. 



Poh' an<l furl Total voliiint' of 
liiul'iT. all timber. 



Fed B. 3/. 



Total. 



9, 000, 0( K) 
8, 00(\ 0<K) 



2,000,000 



VHhiri>,i. 

5a), (MK) 

.St), 000, 000 

S, OiH), (H)0 

400,000 

:>, 000, ooo 



14, 000, «)00 47,^)00,000 



500, (MM I 

37, 020, 0(H) 

8, 540, 0<>) 

400, (HXl 

3, 3(30, 0(H) 

50, 4"J0. 0U» 



Cofnxpos'dxon of forest in T, 11 N., R. 11 E., including trees of nil sjnri.s with }>t^s<tl iJi<ufn'ttrs n/ .: :nri,> 

and upv'urd. 



I'rr <-rTl!. 



Limber pine 

Lodgepole pine... 

Red fir 

Subalpine fir 

Engelmen spruce. 



.M.5 
10 
. 5 



Township 11 North, Kancjk 12 Kam. 

Topography, — All of the central and most of tliu x^itlnrir nn^as of tin 
district are situated on the summit of Haymakor ))lo('k, :in iij>1j4ty()f' liniofoni— 
with a level or gently rolling surface and which licn^ f()rin>> t.)i7^;^Bniiiii(.\)f vjit^^^ 
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Little Belt Mountains. Its altitude varies from 7,200 feet to 7,800 feet. In the 
northern part of the township the block breaks oflF with precipitous cliffs and 
scarps to the foothills of Judith River basin, forming a series of bold, prominent 
bluffs which are conspicuous landmarks of the region. Along the south line of the 
township the block is indented with the heads of ravines and canyons belonging to 
the Musselshell drainage. The block is cut in two near its east line by Haymaker 
Creek, a small stream sunk in a canyon 1,000 to 1,500 feet in depth, with sheer 
sides and rough, bowlder-strewn bottom. The canyon cuts through the main range 
of the Little Belt Mountains, almost at right angles with its axis, and constitutes 
a huge gap in the divide between South Fork of Judith River and Musselshell 
River, tributaries of the two streams named rising within a few feet of each 
other in the gap. 

Mimng.—^one. 

Soil, — ^Thin, gravelly loam, chiefly comminuted limestone debris. 

Agricultural adaptability, — ^The township contains no arable land. 

Grazing capa^ty. — More than half of the township is grass covered. The 
grassy tracts lie mostly on the summit of the block and owe their origin to 
ancient fires and deficient restockage. 

Drainage conditions. — The district is remarkabl}^ deficient in run-off. The 
summit of the block is without springs, creeks, or points of seepage, and, with 
the exception of Haymaker Creek, the various canyons heading in the township 
are dry during summer and fall. 

Towns and settlements. — There are no settlements. 

Forest c/mditioiu. — On the summit of the block and at the higher elevations the 
forest consists of thin lines and small stands of subalpine fir and Engelmann 
spruce separated by grassy glades. On the northern slopes lodgepole pine is the 
prevailing tree, set in scattered stands — remnants unconsumed by fires. On the 
southern declivities the forest is mostly composed of red fir, with small proportions 
of lodgepole pine in the canyons. The timber is short and stocky and chiefly 
valuable for fuel. Only the southern slopes are accessible for cutting or logging 
operations. 

Cutting. — None. 

Burns. — Within recent years the northern and in part the southern areas have 
been swept by extensive fires, which have destro3^ed 80 per cent of the timber. 

Reproduction. — Scanty throughout. On the burned areas there is no restock- 
age. The subalpine stands are not extending into the ancient fire glades, and in 
the recent burns on the summit of the block there is a manifest tendency to grass 
cover rather than to forest. 
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Undergrowth. — Very light; chiefly trailing juniper scrub. 

Litter. — On the burned areas there is a moderate amount of litter; in the green 

foiBst there is scarcely any. 

Humvs, — None. 

Classificaiion of lands in T. 11 N,, R. IS E, 

Acres. 
Forested 5,800 

Nonforested 17,240 

Badly burned 4,500 

Logged None. 

Agricultural None. 

Grazing 11, 740 

Bare rocks 1,000 

Total stand of timber in T. 11 N.y R. 19 E. 



Limber pine 

Lodgepole pine ... 

Red fir 

Subalpine fir 

Engelmann spruce 

Total 



Species. 



Mill timber. 



Pole and fuel , Total volume of 
timber. all timber. 



Feet B.M. 



1,000,000 
3,200,000 



4,000,000 



Cubic feet. 
800,000 
580,000 

2, 000, 000 
250,000 

4, 800, 0(X) 



8,200,000 I 8,430,0(X) 



Cubic Jtii. 
800,000 
760, 000 

2,576,000 
250, 0(H) 

5, 520, (K)0 

9, 906, 000 



Oympotnivm of forest in T. 11 N., R. IS E., including trees of all species mth b<mil (linmrdrs of .; inrhfs 

and upward. 



Limber pine 

Lodgepole pine 

Red fir./. 

Subalpine fir 

Engelmann spruce. 



IVr cent. 
10 



85 

S 
40 



Township 11 North, Range 13 Kast. 

Topography. — ^This township occupies most of the Twin Peak }>lock. In tlu* 
central areas it comprises a plateau-like region — the suinniit of the hloik. Tlie 
southern portions are cut by many canyons indentintr the edoe of the i)lale:ui 
and by broken spurs stretching south into the Musselshell dniinauc . The northern 
sections are situated on the very steep bold front with which the i»lateau l)r<'ak> 
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oflf to South Fork of Judith basin. The average altitude of the township is 
6,600 feet, the summit of the plateau in some places rising to elevations of 
7,400 feet. 

Mining, — None. 

Soil. — Thin, gravelly loam. 

Agricultural adaptability, — No arable land. 

Grazing capacity, — Most of the township is essentially grazing land, all of 
the southern slopes and most of the high central ones being covered with grass. 
Portions of the township, especially the southern sections, have long been used 
as a range for cattle and sheep. 

Drainage conditions, — ^The cAnyons are dry through most of the year. There 
is a small outflow after the spring break-up, lasting a month or two. 

Towns and setUementa, — None. 

Forest conditions, — The forest consists of thin lines and scattered copses of 
timber on some of the higher slopes and over the summit of the plateau. It is 
composed of red fir at the lower altitudes and spruce and subalpine fir at the 
higher. The timber is of value mostly as fuel; it is generally inaccessible. 

Gutting, — None. 

Bums, — The summit of the plateau area in the central sections of the town- 
ship has been badly burned within the last eight or ten years. The fires have 
spread to the northern breaks, and have consumed most of the thin forest. 

Reproduction, — Restockage is deficient throughout. The tendency of the 
burned-over tracts is to become grassed instead of reforested. The wide grassy 
non-timbered areas on the plateau summit represent ancient fire glades, and 
exhibit no evidence of again coming under forest cover. 

Undergrowth, — Very little. 

Litter, — A small amount in the burned-over areas. 

Humus, — None. 

Clasrificaiion of lands in T. 11 K, R. IS E, 

Acres. 
Forested 7,000 

Nonforested 16,040 

Badly burned 4,000 

Logged None. 

Agricultural None 

Grazing 11,040 

Bare rocka 1,000 



40 LITTLE BELT MOUNTAINS FOREST RESERVE, MONTANA. 

Total stand of timber in T. 11 N,, R. IS E. 



Species. 



Limber pine 

Lotlgepole pine 

Red fir 

Subalpine fir 

En^elmann spruce. 

Total 



Mill timber. 



Feet B. M. 



1,000,000 

5,000,000 
6,000,000 



Pole and fuel 
timber. 



Cubic/eel. 
500,000 
100,000 
800,000 
100,000 

4,000,000 



5,500,000 



Total volume of 
all timber. 



Cubic/cet. 
500,000 
100,000 
980,000 
100,000 
4,900,000 



6, 580, 0(X) 



ComposUion of /(rrest in 71 11 X, R. IS i?., including trees of all species wUh basal diameters of 3 inches 

and n]vmrd. 

IVr cent. 
Limber pine 4 

Lodgepole pine. . . ^ 1 

Red fir : 8 

Subalpine fir 11 

Engelmann spruce 76 

Township 12 North, Range 9 East. 

Topography, — The western parts of the district are situated on the summit 
of the main divide of the Little Belt Mountains, which here is ii ])road, flat or 
genth' rolling tract, elevated 7,800 feet to 8,000 feet above sea level. The central 
and eastern areas comprise broad, swelling ridges projectintr eastward into the 
drainage basin of Lost Fork of Judith River and of steep, narrow spurs trending 
northward into the basin of Middle Fork of Judith Ki\('r. 1'he canvons of 
the Middle Fork separating the diflFerent spurs are generally narrow and roeky, 
while those forming the head of Lost Fork, although narrow, have a remarkably 
long and gradual rise to their heads in the main range in tJK^ westiMii ])art of the 
township. 

J/vV? imj, — None. 

Soil. — More or less comminuted limestone debris with thin adinixtun^s (;f 
loam. 

A(jricuUurnl adaptalnVdy, — The township contains no land >uitabh' foi* airri- 
cultural pursuits, as the altitude is too great. 

Grazing capacity, — The township is dotted with gras^-cox (mchI *j!l.iile> on the 
summit of the main divide and on the slopes of the canyon-. Ihc-r L:ladr>;, 
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without exception, mark ancient burns which have become grass covered instead 
of restocking with forest. Cattle are pastured in them. 

Drainage conditions, — The outflow from the township is small and is carried 
chiefly by Lost Fork, which here is not much larger than a rivulet. 

To\on% and settlements. — None. 

Forest conditions, — The forest is mostly a pole growth, with an intermixing 
of older trees. At the higher elevations it occurs in scattered copses and thin 
lines, mostly composed of spruce, limber pine, and subalpine fir. At the lower 
elevations the northern slopes carry moderately close-set and continuous stands, 
with red fir as the chief species, while on the southern slopes and bottoms of 
canyons the stands are sparsely stocked and contain varying percentages of 
lodgepole pine. The timber has chiefly a fuel value. It is accessible by way of 
Lost Fork Valley. 

Cutt ing, — None. 

Bums. — Badly burned areas occur in the northwest corner of the township 
in the Middle Fork drainage. The fires probably occurred about five or six 
years ago. 

Reproduction. — The young growth is scanty at the highest elevations, and 
there are few extensions of the forest into the ancient burns. At the middle 
and lower elevations the stands are now so fully stocked that further additions 
are impossible. 

Undergrowth, — There is a moderate amount of undergrowth, consisting 
largely of juniper shrubs. 

Litter. — Dead and fallen timber, due to overcrowding, is present in moderate 
quantities in the close-stocked stands at the lower and middle elevations. In 
the subalpine forest, there is very little litter. 

HuTmcs. — The northern slopes have a slight ground cover of moss and pine 
needles. Elsewhere the humus layer is lacking. 

Clnmfication of lands in T. 12 S., R. 9 E. 

Acres. 
Forested *. 16,040 

Nonforested 7, 000 

Badly bumed 600 

Logged None. 

Agricultural None. 

Grazing 6,000 

Bare rocks 400 
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Total stand of timber in T. 12 N., R. 9 E. 



Limber pine 

Lodgepole pine. ... 

Red fir 

Subalpine fir 

Engelmann spruce . 

Total 



Species. 



MUl Umber. 



Pole and fuel 
timber. 



Total volume of 
all timber. 



I>MB.M. 



1,300,000 
4,000,000 



1,000,000 



Cutnc/eet. 

600,000 I 

6,000,000 I 

9,000,000 \ 

350,000 i 
1,500,000 



6, 300, 000 17, 450, 000 



CubicfcH. 
.600,000 
6, 234, 000 
9, 720, 000 

a5o,ooo 

1,680,000 



18, 584, (m 



Composition of forest in T. 12 N., R, 9 E.^ including trees of all species wUh basal diameters of 3 inrhts 

and upward. 

Per cent. 

Limber pine 9 

Lodgepole pine 30 

Red fir 50 

Sabalpine fir 1 

Engelmann spruce 10 

Aspen and cottonwood Scattered trees. 

Township 12 North, Kange 10 East. 

Topography » — ^The township is in the middle and lower portions of Lost 
Fork of Judith River drainage basin. At the junction of Lost Fork and Middle 
Fork of Judith River, near the northeast corner of the township, tlu' canyon of 
Lost Fork is contracted to a narrow gorge between castellated clitis of limestone. 
It soon widens, and in its course across the central portion of the township, 
from west to east, develops a canyon or valley three-fourths mile to ii miles wide. 
The slopes in the township are mostly steep, and the upper })reaks are t^nMierally 
lined with series of limestone cliflFs. 

Mining. — None. 

Soil. — Limestone debris, with thin admixtures of loamy matter. 

Agriiyultural ddaptability. — Small meadows and ^^lades in th(» bottoms of Lost 
Fork Canyon are tillable. No lands are actually under cultivation. 

Grazing capacity, — The pasture areas of the townsliip consist of jjrnissy 
glades and hillsides in Lost Fork Canyon. They are closely pastund by cattle. 

Towns and settleiuents. — The township contains no towns. In Lost Fork Can- 
yon two ranchers have established themselves. They cultivate no land, ap])arently 
holding the tracts for the purpose of controlling the or-izino areas of the (any on. 
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Forest conditions. -^The forest consists mostly of red fir of small dimensions, 
close set on the eastern slopes and thinly stocked on the western. The trees are 
short and limby from base to summit. Spruce, limber pine, and lodgepole pine 
are mingled with red fir, particularly in the canyon bottoms and on the sum- 
mits of the ridges. Near the junction of Lost and Middle forks small propor- 
tions of low, scrubby, yellow pine are mixed with the red fir. 
' Cutting. — Small quantities have been cut in Lost Fork Canyon for farm use. 

Bums. — Badly burned areas occur throughout the township. The destruction 
of the forest on these tracts has been complete. A systematic attempt was made 
in the summer of 1902 to destroy all the forest in the Lost Fork drainage and 
incidentally as much more on adjacent areas as would burn. Lost Fork Valley 
was fired in thousands of places, but owing to sudden showers the fires did 
not spread. 

Reprodnctimi. — Young growth is scanty on the southern slopes throughout 
the district and also at subalpine heights. There is none on the burned areas. 
On the northern slopes there is a moderate amount of restockage. In many of 
the red-fir stands the trees occupy the ground so fully that no further young 
growth is possible. Red fir is the leading species in the restockage, followed by 
lodgepole pine. Young growth of yellow pine is very sparse. 

Undergrowth. — ^Juniper scrub and sagebrush form most of the undergrowth. 
It is small in quantity in the better and more closely stocked stands. On the 
grassy western slopes bordering Lost Fork Canyon the sagebrush is often very 
rank and dense. 

Litter. — Light except in the bums, where considerable quantities of dead 
and fallen timber litter the ground. 

Humus4 — None. 

(MmJUMiiUm of lands in T. le N., B. 10 E. 

Acres. 
Forested 13,240 

Nonforested 9,800 

Badly burned 4,500 

Logged None. 

Agricultural 800 

Grazing 3,600 

Bare rocks 900 
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Minlrifj. Many mining clainL*^ are .scattered through the district. With the 
exfu^jition of a group of <;op[)er mine^ near the head of King Creek they are 
m^'H! proH|HH!tH. The mines mentioned, although not now in operation, have in 
former year» nhippcd more or les-s ore. 

Soil. -Thin, gravelly loam. 

AfjrUndtural (ubipinhUity. — Owing to its general mountainous character the 
town.ship containH no land rtuitable for agricultural pursuits. 

(}r(i2t7i/j capacity. —All of the higher ridges have gras.r?y summits and are 
available for cattle ranges. No domestic animals are pa5>tured in the district. 

Ihainage ctmdliimH. — ^The township forms the principal water head of ilid- 
dle Fork of Judith River, and the outflow is large. The tract contains no lakes 
or tarns, but is well supplied with springs and creeks. 

Tc/wns amd settlements. — Only miners^ cabins. 

Ff/rest conditions. — ^The western half of the township bears forest composed 
in part of pure, very close-set stands of mature lodgepole pine averaging 4,o<m) 
cubic feet of wood to the acre. In places, chiefly in the creek bottoms, spruce 
forms over 50 per cent of the total stand, and lodgepole pine is an incon- 
siilereble factor. The stands in which spruce constitutes over 50 per cent represent 
forest that has not been invaded by fire in the last three hundred years. The 
higher elevations carry thin and irregular stands of lodgeix)le pine, limber pine. 
and subalpine fir. The eastern half of the township is forested with composite 
stands of red fir and lodgepole pine at the lower elevations on the northern 
slopes, with red fir, yellow and limber pine on the southern slopes, iind with 
Icxlgoiwle pine, in nearly pure-growth stands, on the summits and upper slopes. 

(-uttfTu/.-SmM quantities of timber have been cut hy th»' miiu^n-^ in the 
district for local use. 

linrtm. — The northeast corner contains several luroi' hurncd areas, while 
smaller timcts, wholly or partly burned over, arc scattered throuo-hout the 
township. 

Itrprodxwtlon. — The close-set stands are fully stockcnl, and liavc hardly any 
young growth. In open stands on the southern slopes >cc(l]intif and younir >:i|>- 
ling growths are moderately abundant, and will in time assun* a htttcr st()ckaL:<^ 
than the present. The grassy summits of the main divides and higher >l()j)c> arc 
ancient fire glades and are capable of bearing forest; into tht >r tra«t< suhalpinc 
species are gradually pushing their way. 

rmhnjrowth. Light, chiefly consisting of juniper x ml). 

Lifter. - All the close-set stands are choked with imnicn-c ([u:tiititir> oi falKn 
timber killed by overcrowding and natural thinnin^:. 



'K ' 



DESCRIPTIONS OF TOWNSHIPS. 



45 



Outting. — ^The forest along the immediate valley of the South Fork has been 
culled 10 to 25 per cent. 

Bums. — The entire township has been ravaged by fire within the last eight 
or ten years, and the present stands of forest are mere patches between burned 
areas. 

Beprodxuition. — ^The restockage is scanty on the burned-over tracts. Red fir 
is the chief species in the reforestation. 

Undergrowth, — Very light. 

Litter, — There is a large accumulation of dead and fallen timber in the 
burned areas. In the green forest there is a moderate amount of litter. 

Humus, — Lacking or very thin. 



Clamficalum of land^ in T, 12 X., R, 11 E. 



Forested 



Acres. 
6,040 



Nonforested 17,000 

Badly burned 13,000 

Logged (culled) 2,000 

Agricultural 800 

Grazing : 3,200 

ToUd stand of timber in T. 12 JV., R. 11 E. 



Species. 



Mill timber. 



limber pine 

Lodgepole pine 

Yellow pine 

Red fir 

Engelmann spruce. 

Total 



Feet B. M. 



200,000 
5,000,000 
1, 700, 000 



6,900,000 



Pole and fuel 
timber. 



Cubicfeet. 

100,000 
1,800,000 



8,500,000 
1,000,000 



11,400,000 



Total volume of 
all timber. 



CuMc/eet. 

100,000 

1,800,000 

36,000 

9, 400, 000 

1,306,000 



12,642,000 



Composition of forest in T. 19 N., R. 11 E.^ including trees of all species with basal diameters of 3 inches 

and upward. 

Per cent. 
Limber pine 1 

Lodgepole pine 10 

Yellow pine 8 

Red fir 80 

Engelmann spruce 8 

Aspen and cottonwood 2 
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Township 13 North, Range 8 East. 

Topography. — ^The western and central portions of this township comprise 
level and rolling plateau-like tracts — terraces lying in the angle formed by the 
junction of the main range of the Little Belt Mountains and the Yogo-Porph3'ry 
Peak ridge. The terraces border the headwaters of Belt Creek. The eastern 
portions comprise high ridges belonging to the Yogo ridge system, which in the 
southern tier of sections swing to the west and culminate in Porphyr}' Peak at an 
altitude of 8,000 feet. The mean elevation of the township is about 7,000 feet. 
The southwest quarter is not included in the forest reserve and the estimates 
apply only to the 17,280 acres within its boundaries. 

J/?'/? hig. — None. 

Soih — Gravelly loam on the slopes and summits of the higher ridges. Many 
of the creeks head in swamp}' areas with deep peaty or boggy soil, while the flat 
areas of the terraces are usually well covered with loam of moderate depth. 

Agricultural adaptability. — Owing to the altitude the weather is too cold and 
frosty for agricultural pursuits. 

Grazing capacity. — Small marshy glades at the head of the larger creeks 
and two nonforested so-called parks, with an aggregate area of 2,200 acres, afford 
pasture range. The tracts are but little used. 

Drainage conditions. — The run-off from the district is largo, and is discharjjfod 
by way of Belt Creek northward. No tarns or lakelets exist, hut sprin^r^, hoj^^, 
and creeks are numerous. In this township i*^ one of the principal heads of H( It 
Creek. 

Toimis and settlemei\ts. — None. 

Foreat conditions. — The forest consists of 99 per cent lodirepolo piiu\ Aioiiir 
the creek occur small proportions of spruce and on th(^ hi^^licr ride's Milmlpino 
fir and liml^er pine. The stands are from SO to ir>() yoars of a^r*'. Jind n inrscnt 
restockage after sweeping fires. There is little mill tiinlxT. the larger pro|Kntion 
of the forest l)eing merely a pole growth. The tinilMM- i> easy of a( (m^s 1)\ way 
of Belt Creek and its tributaries. 

Cutting. — At various times there have been thnM' sawniilN in tlif district. ai;d . "^ 

the timber has been logged off an area approximating .►,()<»() ;i< los. Most iA tin j^^i^ 

lumber has been used in the town and mines of Nriliart. a frw nuh's disiant: ^ •» '' 

some has been shipped outside to Great Falls and to other loialiiic^. 

Burna. — Small tracts, altogether 200 or 250 acrp>. \va\v iM-rn lunncd ovn* in 
fires of recent years. 

Reprodui'tiim. — The amount of young growth picscnt i- -mall. Tlic -tan.i- . 

are set too close for much seedling restockage to find lod^na m. • Klh l(Mi«_|. jx ,h 
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pine stands are chiefl.y old growth and are slowly giving way to Engelmann 
spruce; most of the young growth is of the latter species. 

Undergrowth. — Light. 

Litter. — On the cutting areas the amount of litter left by loggers is large. 
There also is much dead and fallen timber in the green stands due to over- 
crowding. 

Humus, — Scanty . 

Clasifl/ication of lands in T. IS iV., R. 8 E, 

Acres. 

Forested 14,480 

Nonforested 2,800 

Badly burned 200 

Logged, including culled tracts 5,000 

Agricultural None. 

Grazing 2,200 

Bare rocks 400 

Total stand of timber in T. 13 iV., R, 8 E. 



Specie. 



Limber pine 

Lodgepole pine 

Red fir 

Subalpine fir 

Engelmann spruce. 

Total 



Mill timber. 



Feet B. M. 



12,000,000 
100,000 



3,000,000 



15,100,000 



Pole and fuel Total volume of 
timber. | all timber. 



Cubicfeet, 
350,000 

35,000,000 
250,000 
450,000 

4,000,000 



40,050,000 



Cubicfeet 
350,000 

37,160,000 

268,000 

450,000 

4,540,000 



42, 768, 000 



Oompofdtiori of forest in T. 13 iNT., R, 8 E,^ including trees of all species with basal diameters of 3 inches 

and upward. 

Per cent. 
Limber pine 0. 5 

Lodgepole pine 95 

Red fir 1 

Subalpine fir 1. 4 

Engelmann spruce 3 

Township 13 North, Range 9 East. 

Topo(/raj}hy, — The main topographic features are long spurs trending eastward 
from one of the main divides in the Little Belt Mountain system — the Yogo- 
Porphyry Peak ridge — which also forms the western edge of the township. The 
canyons are deep and narrow, heading with short, steep slopes in the main ridge. 
The mean altitude of the ridges is nearly 8,000 feet. 
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spurs which to the north rise to altitudes of 7,000 feet, while to the south they 
become mere low combs and sink into the rolling foothills of the central sections. 

Mining. — Active mininfj operations are carried on at Sapphire in the eastern 
areas of the district. 

Minerals. — Sapphires. 

Soil. — Thin, gravelly loam. 

Agricultural adaptability. — Small areas along the canyon bottoms in the 
central portions of the township are tillable and are used as hay ranches. 

Grazing capacity. — ^The central and eastern divisions of the township are 
moderately well grassed and have long been used as a range for cattle and sheep. 

Drain/ige conditums. — Scarcely any run-oflf originates within this township, as 
the streams flowing through it rise outside its boundaries. The ravines, gullies, 
and creeks are dry through most of the year. The lower portion of Yogo Creek 
and South Fork of Judith River flow across the township in the northern and 
central areas. These streams are of importance on account of the volume they 
add to the main Judith River. 

Towns OAfid settlements. — In the eastern portion, around the sapphire diggings, 
are a half-dozen buildings for the acconmaodation of the employee's. Sheep shacks 
are found in the central and eastern areas, while two or three ranch locations 
occupy the small amount of tillable land in Yogo Canyon. 

Fcrest conditions. — ^The forest is limited to the western sections. It consists 
of small-growth red fir and scrubby limber pine fit only for fuel and pole wood. 

Woodlands. — ^The central and eastern areas cany scattered trees and line^ 
and copses of limber pine. The timber has only a fuel value. 

Cutting. — The lower slopes of the ridges in the forested areas have been 
culled and cut over and 60 to 95 per cent of the timber taken. I'he cutting has 
been for fuel, mine props, and mill timber. 

Bums. — The southeast quarter of the township has been ])urned ovei- within 
the last six or seven years and the timber totally destroyed. 

Reproduction. — Abundant on northern slopes, deficient elsewhere. Tlio burnod- 
over tracts are not yet restocking. The woodlands art^ capable of carrying more 
extensive and better stocked stands, and young growth is slowly ext(;ii(ling the 
timbered areas into the grassed tracts. 

Undergrowth. — Underbrush is not abundant. It is chielly composed of jmiij)er 
shrubs. 

Litter. — Light. 

Humus. — None. 
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Forested 



Acres. 
6,100 



Wooded 13,100 

Nontimbered 4, 840 

Badly burned 3,840 

Logged i 1,200 

Agricultural 300 

Grazing (woodland) - . 11, 000 

Bare rocks 700 



Total stand of timber in T. IS N., R, 11 E, 




Species. 


Mill timber. 


Pole and fuel 
timber. 


Total Yolome of 
all timber. 


Lfimber piin^ ,--,t ., 


Ftet B. M. 
250,000 
750,000 


Cubic feet. 
3,000,000 
2,500,000 


Cubic feet, 
3,045,000 
2,635,000 


Red fir 




Total 


1,000,000 


6,600,000 


6,680,000 





Composition of forest in T, IS N., R, 11 E,, including trees of aU species with basal diameters of S inches 

and upivard. 

Per cent. 

Limber pine 45 

Yellow pine 1 

Red fir 54 

Composition of woodland growth in T, IS N,, R. 11 E., including trees of aU species from seedlings up. 

Per cent. 
Limber pine 90 

Red fir 10 

Township 14 North, Range 8 East. 

Topographi/. —The topographic features of the township comprise a mass of 
steep, rocky ridges rising to elevations of neariy 9,000 feet and centering in 
the peak known as Neihart Baldy, just east of the township line. The low 
relief is formed by many narrow, rocky canyons and by the valley of Belt 
Creek, which cuts through the district from south to north along its west line. 

Mining. — ^The township was formeriy an important mining center, but the 
low price of silver and possibly the exhaustion of the richer deposits have very 
much reduced the output, and comparatively little mining is now carried on. 

Soil. — ^Thin loam resting on hard, coarse debris material. Extensive talus 
slopes, lacking every vestige of loam cover, occur in many places on the steeper 
slopes. 
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Agricvltiiral adaptability, — The tract contains no arable land except a few 
small patches in the canyon of Belt Creek. 

Grazing capacity, — A few small glades along Belt Creek and tracts of non- 
timbered hillsides in different localities constitute the pasture lands of the 
township. The aggregate acreage is small. 

Drainage conditiona, — ^The outflow originating in the district is small. There 
are numerous creeks, but aside from Belt Creek, which receives them all, none 
carries a large volume. 

Towns and settlements. — ^There is only one town, Neihart, situated in the 
canyon of Belt Creek. Formerly a place of considerable importance, owing to 
its mines, it is now nearly deserted since the larger properties have suspended 
operations. Numerous miners' cabins are scattered throughout the hills on the 
different prospects or mines, and more or less extensive developments are in 
progress in several places. The township contains 4 miles of the Neihart-Great 
Falls Railroad line. 

forest condition. — ^The forest consists almost wholly of lodgepole pine, of 
which 80 per cent represents reforestations after fires which occurred thirty 
or thirty-five years ago. Near the summit of the ridges are scattered trees 
of limber pine and red fir, and along the creeks small proportions of spruce. 

Cutting. — All of the more accessible areas, with the exception of the head of 
Carpenter Creek, have been logged and 80 per cent of the nierchantahlo tinihor 
taken. The township now contains no mill timber and onW infc^rior {liniensions 
of pole growths. The timber has in part supplied Neihart, and in \yAvt lias Ihmmi 
shipped to Great Falls as smelter poles or to other localities as fuel, mine 
props, and the like. 

Burns. — The northwest quarter of the township has Ihmmi IkkUv burnod in 
spots here and there within the last five or six years. 

Reproduction. — The sapling stands, 30 to 35 years old, arc so fully ^tockmi 
that further additions are Impossible. The logged areas are ai)un(laMtly lestock- 
ing, but the burns show very little young growth as yet. The restockauv in alni<»<t 
every instance is composed of lodgepole pine, thoutjh the forest, which the earlv 
prospectors burned, was largely composed of red tir. Lotltrepole has takt^i it^ 
place and will hold it for the next one hundred and twenty years at least. 

Undergrmcth. — Light. 

Litter. — There is a vast amount of litter throu^^hout the standi. In ])art it 
consists of tops of trees and other kinds of woody debris left 1>\ tin- l(>i:oer>. 
In part it is the unconsumed remains of tire-killed trees of a former tort st. 

Humus. — None. 
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DE80BIPTION8 OF TOWNSHIPS. 

Clamficatum of lands in T. U N., R, 8 E. 

Acres. 

Forested 15,360 

Nonforested 7,680 

Badly burned 2,000 

Logged 11,000 

Agricultural 150 

Grazing 1,200 

Bare rocks 4,330 

Total Hand of timber in T. U iVl, R. 8 E, 
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Species. 



Pole and fuel 
timber. 



Total volume of 
all timber. 



Umber pine 

Lodgepole pine 

Red fir 

Subalpine fir 

Engelmann spruce. 



Ctiblcfed. 
50,000 

2,000,000 
50,000 
20,000 
80,000 



Cubicfeet. 

50,000 
2,000,000 
50,000 
20,000 
80,000 



Total. 



2,200,000 



2,200,000 



CompotUum of forest in T. 14 N.f R. 8 E.^ indvding trees of all species wUh basal diameterx of S inches 

and upward, • 

Per cent. 
Lodgepole pine 99 

All other species 1, 

Township 14 North, Ranoe 9 East. 

Topograph!/, — In the central and western portions is a mass of high, rocky 
spurs and divides belonging to the Neihart Baldy-Yogo Peak system, reaching 
elevations of 8,500 to 9,000 feet. The eastern sections comprise a broad basin, 
forming the head of Dry Wolf Creek, and steep, rocky ridges hemming in the 
basin on the north and south. 

Mining. — Numerous prospect shafts and tunnels occur throughout the town- 
ship. No active mining operations are carried on. 

Minerals. — Silver. 

Soil. — Gravelly loam. Most of the township is covered with coarse limestone 
debris or with detritus derived from the hard eruptive rocks. Thin loam over- 
lies or is mixed with the debris near the surface. 

Agricultural adaptability. — A small tract known as Big Park in the central 
areas of Dry Wolf Creek, near the eastern side of the township, contains a few 
hundred acres of arable land. None of the land elsewhere is tillable. 
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Grazing capacity. — The pasture lands consist of small glades and openings in 
the forest and of the bald summits of the main divides in the central areas. 
Stock is pastured in Dry Wolf Valley, but not on the high, open ridges. 

Drainage conditions, — Despite the altitude of the region the outflow is small. 
Small springs and rivulets abound near the summits of the higher ridges, but 
much of the discharge sinks before reaching the main channels. Small quantities 
of snow remain on the northern slopes near Neihart Baldy during most, if not 
all, of the sunmier season. 

Towns and settlements. — Two settlers are living on the agricultural lands in 
the Dry Wolf Creek bottoms, while miners' cabins are scattered through the 
mineral-bearing central and western tracts of the township. 

Forest conditions. — ^The western portion is stocked with lodgepole pine, in 
stands of nearly pure growth, 25 to 35 years old. They are reforestations, 
after fires which occurred about forty years ago. The summit of the main divide 
in the central areas carries scattered, thin stands of the subalpine type of forest. 
The timber is low and scrubby, suitable only for fuel, and practically inaccess- 
ible. The eastern areas are stocked with stands of lodgepole pine, spruce, and 
red fir. One-half of this growth is 30 to 35 years old; the remainder is from 100 
to 150 years old. Most of this forest grows in blocks, surrounded b}^ extensive 
burned areas. 

Cutting. — ^The forest has been closely culled in all of the more accessible 
places in the western and eastern areas. The cut has been largely for the j)ur- 
pose of obtaining smelter poles. 

Bums. — A strip, 2 miles wide, along the northern line of the township and 
a portion of its southeast quarter have been burned over in recent years and the 
timber totally destroyed. 

Reproduction. — On the burned areas restockage is as yet ahnost wholly want- 
ing. The close-set lodgepole-pine stands in the western areas are so fully stocked 
that further additions to the growth are impossible. Elsewliere there is a mod- 
erate amount of young growth, lodgepole pine prevailing on some traets. red tir 
on others. 

TJndergrmjotJi. — In most places light. 

Litter. — There is a large amount of fallen timber in the Inirned area< and 
in most of the close-set sapling stands. At high elevations in the o^reen forest 
litter is light. 

IlninM^'i, — Northern slopes bear in some places a light moss eover; southern 
slopes have none. 
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CUusification of lands in T, U N,, R. 9 E. 

Acres. 

Forested 8,960 

Nonforeeted 14,080 

Badly burned 7,680 

Logged (culled) 3,000 

Agricultural 300 

Grazing 3,200 

Bare rockti 2,900 

Totxil stand of timber in T, U N,, R. 9 E. 



Species. 



limber pine 

Lodgepole pine 

White-bark pine. . - 
Red fir 

Engelmann spruce. 

Total 



Mill timber. 



I\eetB.M. 



6,000,000 



4,800,000 
1,800,000 



12,600,000 



Pole and fuel 
timber. 



CuMc/eet. 

100,000 

12,480,000 

400,000 

1,200,000 

1,000,000 



15,180,000 



Total volume of 
all timber. 



Cubic/eet. 

100,000 

13, 660, 000 

400,000 

2,064,000 

1,324,000 



17,448,000 



Composition of forest in T. 14 N,^ R. 9 E.y including trees of all species with basal diameters of S inches 

and upward. 

Per cent. 

Limber pine 0. 5 

Lodgepole pine 80 

White-bark pine 1 

Red fir 15 

Subalpine fir 5 

Engelmann spruce 2. 5 

Aspen and cottonwood 5 

Township 14 North, Range 10 East. 

Topography. — ^The main topographic feature is a mass of steep ridges with 
narrow and often precipitous crests, separated by canyons which have no great 
width. 

Minmg. — No active mining is carried on at present. Many mineral claims 
are located in the northern half of the township. 

Minerah. — Silver lead ores and specular iron ores. 

Soil. — Gravelly loam, with small proportions of loam. 

Agricultural adaptahility, — There is no arable land. 

Gracing capacity. — The township contains numerous small grassy glades and 
nonforested summits which are utilized to some extent for cattle ranges. 
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Draindge conditions, — There is a large outflow from the tract, chiefly by way 
of Running Wolf Creek, which is important in the irrigation of agricultural lands 
in townships outside the reserve. 

Towns and settlemenis. — ^The deserted mining village of Yogo is situated in the 
south-central portion, while miners' cabins are scattered throughout the township. 

Forest conditions, — The forest chiefly consists of mixed stands of red fir and 
spruce. Small quantities of lodgepole pine occur on northern slopes at low and 
middle elevations. Limber pine forms most of the timber on the crests. The 
timber is largely a pole growth. In the northeast quarter of the township 
the stands consist almost wholly of sapling growth 25 to 30 years old. At 
the lowest elevations yellow pine forms an insignificant proportion of the timber, 
occupying a narrow belt and disappearing completely a few hundred feet above 
the canyon levels. The central portions of the district are difficult of access. 
The southern areas can be reached by way of Yogo Gulch; the northern from 
Running Wolf Canyon. 

Cutting, — The timber has been culled in all the more easily accessible gulches, 
the cut varying from 10 to 95 per cent. 

Bums, — Almost the entire northeast quarter has been burned over. Numerous 
smaller burns are scattered throughout the remainder of the township. 

Reproduction, — Restockage on the burned-over areas is deficient or lacking. 
There is a moderate amount of young growth in the green forest. Red fir 
predominates in the restockage. 

Undergrowth, — Moderate in quantity; composed chieflj- of juniper scruh and 
Shepherdla, 

Litter, — ^There is a large amount of dead and fallen tiin])er on the )>urned 
areas. In the green forest the quantity is small. 

Humus, — On northern hillsides there is a moss cover 8 to 4 inclies in thickness. 
On southern slopes the humus is either lacking or consists of ti verv thin hiyer 
of pine needles. 

ClamficcUioJi of lands in T. U N., H- 10 E. 

A.Tcv 

Forested 12,000 

Nonforested 1 1 . ( i4o 

Badly burned S. ooo 

Logged (cut and culled) i\0(»n 

Agricultural N* >ne. 

Grazing .^ ^>4< ' 

Bare rocks \rM) 




^ , 
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Species. 



MUl timber. 



Feet B. M. 



Limber pine 

Lodgepole pine ... 

Yellow pine 

Red fir 

Engelmann spruce 

Total 



300,000 

12,000,000 

3,000.000 



15,300,000 



Pole and fuel 
timber. 



Cubic feet. 

400,000 
1,000,000 

200,000 
9,200,000 

300,000 



11,100,000 



Total volume of 
all timber. 



Cubic feet. 

400,000 

1,000,000 

254,000 

11,360,000 

840,000 



13,854,000 



OomposiHon of forest in T, 14 iV., i?. 10 E., including trees of all species with basal diameters of S inches 

and upward. 

Per cent. 

Limber pine 14. 7 

Lodgepole pine 15 

Yellow pine 3 

Red fir 60 

Engelmann spruce 10 

Aspen and cotton wood Scattered trees. 

Township 14 North, Kanoe 11 East. 

Topography. — Only the western half of this township is in the forest reserve. 
The region consists of steep fronts of spurs which form portions of the divide 
between Running Wolf Creek and Yogo Gulch, and attain altitudes of 7,000 feet. 
The crests are narrow and rocky, while the slopes are deeply scored with narrow 
ravines and canyons. The portion of the township outside the reserve areas is a 
ridgy, rolling foothill region. 

Mining. — None. 

Soil. — Limestone debris with thin admixtures of loam. 

Agricultural adaptability. — ^The lands within the reserve are not suitable for 
agricultural pursuits owing to their mountainous character. The eastern portion 
of the township contains more or less agricultural, as well as a large amount of 
grazing, land. 

Grazing cajmcity. — None. 

Drainage conditions. — Scarcely any permanent outflow origmates in the dis- 
trict. The central areas are cut by Sage Creek, which has its headwaters in the 
next township on the west. Most of the canyons and ravines are dry during the 
gi eater portion of the year. 

Towns and settl^nents. — None. 

Forest conditions. — ^The forest consists of mixed stands of old-growth red fir, 
yellow pine, and limber pine, with small proportions of lodgepole pine at the 
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highest elevations. In Sage Creek Canyon the stands are of medium density; else- 
where they are thin. The timber is all third class. It is easy of access in Sage 
Creek bottoms, but difficult to reach in other localities owing to steep slopes. 

Chitting, — On the accessible slopes and in Sage Creek bottoms 60 per cent of 
the timber suitable for mill use has been cut. The burned ridges and northern 
declivities of Woodhurst Mountain in the northwest corner of the township in 
some cases have been totally denuded of their timber by fuel cutters. 

Bums, — Large areas in the northwest comer have been totally laid waste by 
fire within the past five or six years. 

Reproduction, — There is a moderate amount of young growth in the living 
forest. On the burned-over areas the restockage is very scanty or wholly lacking. 
Red fir is the chief species in the young growth. 

Litter, — Abundant both in the green stands and on the burned tracts. 

Undergrowth, — Small quantity. 

Humus, — None. 

Clas9ifi<xUion of lands in western half of T. U N., R. 11 E. 

Acres. 

Forested : 8,320 

Nonforested 3,200 

Badl y burn e '1 2 , 600 

Logged 4,000 

Agricultural None. 

Grazing None. 

Bare rocks 600 

ToUd stand of timber in western half of T. U N., R. 11 K. 



Species. 



Mill timt>er. 



Limber pine. 
Yellow pine . 
Kedfir 



Total 



Feet B. M. 
800, (XK) 
2, 000, 0(K) 
8,(K)0, (MK) 

10,800,0(M) 



]'(.h-»lll(l fui-l 

tirulHT. 



.S, 8(H), (MK) 

(3, (MM), ()()() 
•», :;(M), (M)(l 



TotMl staij.l of 
all tiinhrr. 



o, 444. (KM) 

;>(>(). (MM) 

7^ 440^ <HU) 



11. 1*44. (KM) 



nf ad 



Composition of forests in western half of T. 14 N., R. 11 E., inrlufrui'j frt 

diameters of 3 inches and upinird. 

I'rrrriU. 

Limber pine 4i i 

Lodgepole pine r> 

Yellow pine i* 

Red fir , .: :.:; 



^rlth l.t>.,/ 
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Township 15 North, Range 8 East. 

Topography. — In the south are steep spurs radiating from the mountain areas 
around Neihart Baldy, in the center is the valley of Dry Fork of Belt Creek, 
while on the north are the long slopes and ridges of Barker Mountain. The 
altitude varies from 6,000 feet for the valley levels to 8,200 feet for the 
summits of Barker Mountain and the ridges in the southern portion. 

Mining. — ^The tract formerly supported several mining camps. Mining loca- 
tions abound in the eastern portion. 

M/merals. — Chiefly silver, lead, and small quantities of copper. 

SoU. — ^Thin, gravelly loam mixed with much limestone debris. 

Agricultural adaptabiZity. — ^Tracts in the central portion of the township in 
Dry Fork Valley are suitable for agricultural purposes, and are occupied by 
farmers. The remainder of the township is not tillable. 

Grazing capacity. — Small glades on the southern hillsides and in the canyons. 
The area of grass land is insignificant. 

Drainage conditions. — ^The run-off originating in the township is small in 
volume. Most of the lesser creeks are dry during portions of the year. 

Towns and settlements. — Two mining villages, Barker and Hughesville, formerly 
existed in the township but both are now abandoned. Farmsteads are located on 
the agricultural lands and are occupied continuously. 

Forest conditions. — The forest consists of mixed stands of lodgepole pine, red 
fir, and Engelmann spruce, mostly of small and slender growth, linfiby and knotty, 
and fit only for fuel and pole timber. 

Cutting. — ^The forest has been logged throughout, the cut averaging 65 per 
cent. 

Burns. — Extensive fires have devastated the forest in the northern and south- 
western portions. Most of the green stands are fire marked. On the burned- 
over areas all the timber has been killed, but not consumed. 

Reproduction. — Restockage is scanty on the larger bums where the slopes 
face the south. On the northern slopes it is abundant, except on very recent 
burns, where seedling growth is still lacking. On the cut-over areas the young 
growth is abundant. Lodgepole pine and red fir compose most of the restock- 
age, the former species prevailing. 

Undergrowth. — Light. 

Litter. — There is a large amount of litter, consisting of the debris left by 
loggers and unconsumed by fire. 

Humus. — ^Very light or altogether lacking. 
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Classification of lands in T, 15 N., R. 8 E, 

Acres. 

Forested : 14,000 

Xonforested : 9,040 

Badly burned 6,400 

Logged 12,000 

Agricultural 1 , 500 

Grazing 500 

Bare rocks 640 

Total stand of timber in T. 15 N., i?. S E, 



Speci.^8. 



Limber pine 

IxKigepole pine 

Red fir 

Engelmann 8pru(v. 

Total 



Mill timber. 



Pole and fuel 
timber. 



Feet B. M. 



Total volume of 
all timber. 



Cubic feet. 

I 100,000 

4,000,000 I 7,800,000 
500,000 I 4,300,000 



50,000 



60,000 I 



Cubic fed. 

100, 000 

8, 520, 000 

4, 390, 000 

69, 000 



4,550,000 12,260,000 



13, 079, 000 



Composition of forest in T. 15 N., R. 8 E.j including trees of all species with basal dimneten^ of .i iurhrs 

and upward. 

Per cent. 

Limber pine 2 

Lodgepole pine oS 

Red fir 1 IM) 

Subalpine fir 3 

Engelmann r^pruce 3. 2 

Aspen and cottonwood 5 

Township 15 North, Range 1) East. 

Topoijraphy, — The general relief of the township coiisi.-jts ()f niodoratoly stoep, 
high ridges, inclosing * broad canyons. The eastern half is intorsiH'tod hy liiuh 
ridges, radiating in a northerly direction from Yogo iind Noihart Baldy and scin - 
ing as dividing lines between the waters flowing into ^IiKlitli Kivcr basin and 
Belt Creek. The western half of the township includes valleys jmd spurs radiat- 
ing from diflferent centers, such as Mixes Baldy and Barker Mountain. The 
general elevation is about 7,000 feet. 

SoU, — Gravelly loam mixed with more or less tinely eonuninui* <l liiuistone 
debris. 

Min'nuj, — Formerly the township was the scene of aelive iniuiiiL: <»jh rarions, 
but since the cessation of work in Barker camp, in the township :i.lj..iniiij' on rlic 
west, mining has come to a standstill. Numerous prospects and niiin - ^iJ^^itlViriit 
stages of development are located throughout the western halt". 








DESCKIPnOKS OF TOWN8HIP8. 68 

Minerals. — Various combinations of silver, lead, and copper. 
• Agricultural adaptability. — Small tracts in the northern portion at the north- 
ern foot of Mixes Baldy and on tributaries to Dry Wolf Creek are tillable and 
in part occupied. 

Grazing capacity. — ^The grazing areas are limited to bare summits on the 
high ridges in the eastern portion. They are but little pastured, if at all. 

Drainage conditions. — The outflow is of moderate volume and is carried in 
part by Barker Creek and in part by Mill Creek. Both empty into Belt Creek 
and supply about one-fourth the volume of that stream. 

Towns and settlements. — The township contains no villages. There are two or 
three settlers on the agricultural lands in the northern and eastern areas. A 
small sawmill is located in the central portions of the district on Mill Creek.' 
Miners' cabins and claims are scattered through the mineral areas. 

Forest conditio7is. — Most of the merchantable forest consists of veteran stands 
of red fir and Englemann spruce. The lodgepole-pine stands are confined chiefly 
to the northwest, west-central, and southwest portions, and are mostly composed 
of sapling growths. At the highest altitudes the forest consists of limber pine, 
white-bark pine, subalpine fir, and small proportions of spruce. The red fir is of 
the slender eastern Montana tj'pe. The spruce generally is stocky and limby. 
•Most of the timber is comparatively easy of access from the different canyons. 

Cutting. — A large amount of timber has been cut. It has been used at 
Barker mining camp, in the agricultural districts north of this township, and at 
the copper smelter at Great Falls. Most of the canyon bottoms and their lower 
slopes have been cut over, the cut varying in different localities from 20 per cent 
to total. 

Bums. — Burned-over areas occur in the northeast and east-central regions. 
The burns date back ten or fifteen years, and totally denuded the land of its 
living timber. 

Rejyroduction. — Restockage is deficient on the burned-over areas. It is mostly 
composed of lodgepole pine instead of the former growth of red fir. In the green 
stands there is sufiScient young growth to maintain the present stockage of the 
stands. On the logged areas seedling and young sapling growths are abundant, 
consisting of red fir and spruce in about the same proportions as existed in 
the former forest. 

Littei\ — The burns are littered with a great deal of unconstimed debris, in 
part fallen, in part standing, while on the cutting areas the ground is littered 
with unpiled masses of tops and limbs. On the logged tracts in the southern 
areas of the township thousands of smelter poles, mine props, and sawlogs have 
been cut and left on the skidwavs and in the forest to rot. 
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Hum/US. — At the higher elevations humus is practically lacking. At lower 
altitudes the forested canyon floors and northern slopes have a cover of moss and 
pine needles 3 to 4 inches in thickness. 



Acres. 



Clamficatwn of lands in T, 15 iV., R. 9 E. 

Forested 15,600 

Nonforeeted 7, 440 

Badly burned 3,640 

Logged 6,800 

Agricultural 1,200 

Grazing ' 2,000 

Bare rocks 600 

Total stand of timber in T. 15 iV., R, 9 E. 



Species. 



Limber pine 

liOdgepole pine 

Red fir 

Subalpine fir 

Engelmann spruce . 

Total 



Mill Umber. 



Feet B. M. 



13,000,000 
20,000,000 



5,550,000 



38,550,000 



Pole and fuel 
timber. 



Total volume of 
all timber. 



Cubic feet. 

400,000 

8, 700, 000 

11,200,000 

200, 000 

2, 800, 000 



Cubic Jtti. 

400,000 

11,040,000 

14, 800, 000 

200, 000 

3, 799, (XK) 



23, 300, 000 



30, 239, 0(X^ 



Composition of forest in T. 15 N., R. 9 E,^ including trees of all species unih hami fllnvifttrs nf :i inrJu 

and upward. 



Limber pine , 

Lodgepole pine 

White-bark pine 

Yellow pine 

Red fir 

Subalpine fir 

Engelmann spruce 

Aspen and cottonwood . 



Per ( ent. 
o. 5 

... .SO 



S«aitrrt'<l titH^s. 

52 

<) 

11 

4 



Township 15 North, Range lu East. 

Topography. — In the western and southern portions are stcop mountain spurs 
and ridges reaching altitudes of 7,000 feet. The eastern portion is a foothill 
region, consisting of limestone terraces and basin-liko depressions, the (rrraco 
rising 250 to 500 feet above the floors of the intersecting ra vinos and cunyons. 

Mining. — The tract contains many prospects in various staof< s of <!' A:<;i'>pnu nt. 
No active mining is carried on. 
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Soil, — Thin, gravelly loam, chiefly limestone debris. 

Agricxdtural adaptahility. — The bottom lands in the gulches constitute the 
agricultural areas. The most important are in North Fork of Spring Gulch, 
in Dry Wolf Canyon at and below Big Park, and in the different basin-like 
depressions . in the extreme eastern portion of the township. About 500 acres 
are under cultivation, producing hay. 

Grazing capacity. — ^The east half of the township is largely a grazing area, 
and is used as such. 

Drainage ccmditions. — ^The outflow from the district is small in amount. It 
is discharged by way of the Dry Wolf, a stream which is dry in its lower half 
during most of the j^ear. The smaller canyons and ravines are dry runs except 
during and immediately after the spring break-up.' There are few springs. 

Tmons and settlements. — The agricultural lands are settled. There are no 
towns. Miners' cabins are scattered throughout the mineral-bearing western and 
southern portions of the tract. 

Forest conditions. — ^The forest consists of mixed stands of lodgepole pine and 
red fir, with spruce, limber pine, and subalpine fir in the higher canyons and on 
the upper slope of the ridges. In the eastern areas the stands become thin and 
scattering and merge into the woodlands. In the northern portion of the township 
the stands form compact bodies where not invaded by fire within recent years. 
The timber throughout the district is generally low and scrubbj^ even in the 
close-set stands, owing to aridity of the soil and climate. The northern half of 
the township is easy of access, the southern half moderately so. 

Woodlands. — ^The woodlands are situated mostly in the northeast quarter of 
the township, covering nearly all of that tract. They are lightly timbered with 
small stands, copses, and isolated trees of limber pine, red fir, yellow pine, and 
occasionally lines of small and slender lodgepole pine. The timber has only a 
fuel and pole value. 

Cidting. — All the readily accessible portions of the township have been cut 
over, the cut varying from 10 to 95 per cent. On some of the burned-over tracts, 
especially along Dry Wolf and Spring creeks, and between Running Wolf Creek 
and Woodhurst Mountain, most of the fire-killed timber has long since been cut 
and removed. 

Burns. — Nearly all the western areas of the district have been burned over. 
The timber on the tracts has been killed, but not consumed, and where not cut 
is mostly still standing. The fires date back ten to fifteen years. 

Reproduction. — Restocking of the burned areas is slowly progressing. On 
the northern declivities the young growth is mostly red fir, elsewhere lodgepole 
9576— No. 30-04 5 
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of the quadrangle are formed by the main axis and the flanking spurs and ridges 
of the Little Belt Mountains, which strike through the quadrangle from northwest 
to southeast. The mean elevation is 7,300 feet, the highest points reaching 
altitudes of 8,200 feet. 

The high relief of the central areas is formed by Castle Mountains, a detached 
outlier of the Little Belt Kange, covering only 50,000 acres. Its mean altitude 
is 7,400 feet, the culminating point of the tract reaching a height of 8,600 feet. 

The orographical features of the southern areas are cent-ered in the Crazy 
Mountains, a rough, rockj^ steep tract of country — a southward continuation of 
Castle Mountains, with which they connect through high, broad, nontimbered 
ridges. The mean elevation of the region is 7,800 feet, many points in the 
central portion of the system reaching altitudes of 10,000 feet, while the culmi- 
nating point of the entire mass is 11,180 feet above sea level. 

The lower portion of the quadrangle consists of small tracts of rough and 
broken foothill region, and of wide, rolling plains'and areas of nearly level table and 
bench lands. The plains are dotted with numerous isolated buttes, intersected 
with low combs and irregular rocky ridges, and are cut by a multitude of 
ravines and canyons. The flood valleys are comparatively broad, and are bor- 
dered with several tiers of terraces and benches. The mean altitude of the low 
portion of the quadrangle is 6,000 feet. 

DRAINAGE. 

The northern part of the region lies partly within the draiim^'^o of JiuUth 
River and partly within the Musselshell basin. The irsouthorn arc^jis diuin into 
Yellowstone River through various small creeks and the larger Sliii'lds River. A 
tract in the west-central regions sends its drainage into the Missouri, in a westerly 
direction, through Sixteen Mile Creek and Smith River. None of tiie sti(Miiiis 
except Shields River carry any considerable volume of water, except durin<»- flood 
times. Outside the mountain areas the streams are not rapid, and meander thiouoh 
valleys of soft alluvial deposits. Most of the outflow originates in the Little 
Belt ranges. The Crazy Mountains discharge moderate^ (jnantities from their 
northern slopes into the Musselshell. The outflow from tlie Castle Mountains is 
small, and the rolling plains region gives rise only to small and intiMinittent ereeks. 

AGRICUIiTURAIi I.AXDS. 

The cultivable lands amount to 10.1 per cent of the (juadrannle and are sr> 
situated as to be easily irrigable. It is not improbable that nuieli of ilie uui/inu 
lands can be reclaimed by means of storage reservoirs and liio^h-linc (liTrfrJ'^:'' i'lje - . r^- 
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lands cultivated at the present time consist wholly of bench lands on the lowest 
terraces, which can be irrigated from the various streams that course through 
them without much expense or labor. The soil in the bottom laqds varies from a 
deep, rich loam to a thin topping of alluvial silt on coarse gravel and bowlders. 
When once under ditch the lands j^ield good crops of hay and grain. There are 
no agricultural lands in the mountain areas worth noting. 

GBAZnSTG LANDS. 

The range lands consist of plains, foothills, and high timberless or sparsely for- 
ested mountain areas. The plains have long been used as cattle and sheep ranges; 
originally covered with luxuriant growths of grass, they have been grazed so 
closely that where not fenced their grazing value is exceedingly low. Much of 
the land in the more level plains areas is now owned or leased b}^ private parties 
and within fence, allowing the grasses a measure of recuperation. The foothill 
areas have been used very much like the plains and their pasturage value is but 
little higher. The alpine and subalpine grazing areas are situated above the 7,800- 
foot contour line. The tracts which are situated within the limits of forest growth 
represent ancient fire glades where restockage has failed. Above the 10,000-foot 
level, grassy alpine tracts begin and continue to the highest elevations. Alpine 
areas occur only in the Crazy Mountains; no point in the Castle or the Little Belt 
Mountains is higher than timber line, 9,300 feet. The high areas are sheeped 
wherever accessible except within the limits of Little Belt Mountains Forest 
Reserve. They are covered with a tough, close sod composed largely of subal- 
pine species of sedge, and have not greatly suffered from the sheeping to which 
they have been subjected. The gi*azing lands constitute the class having the 
largest acreage in the quadrangle, including nearly 61 per cent of the total area. 

WOOBIiANBS. 

The woodlands occupy less than 1 per cent of the quadrangle, occurring 
chiefly on the eastern slope of the Little Belt Mountains where a small tract of 
foothill country is stocked with broken and intermittent stands characteristic of 
this class of lands. Red fir, limber pine, and yellow pine thinly scattered in 
copses and narrow lines or as isolated trees form the growth. The volume of 
timber which they carry is insignificant, and owing to their proximity to the 
arid plains no considerable addition to their stockage can be expected. 
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FOREST. 

Genemlly speaking, all the areas in the quadrangle situated above the 7,000- 
foot contour and below the 9,300-foot level bear forest, the lands of this class 
constituting very nearly 40 per cent of the entire area. The growth is almost 
wholly coniferous, not more than 0.5 per cent belonging to broad-leaved species. 
The subjoined table exhibits the percentage of each species composing the forest. 

Compositkm of forest in the Utile Bell MonntainA quadrangle, Montana, including trees of all species tviih 

IximU diameters of 3 inches ami upirard. 

Per cent. 
Limber pine 3 

Lodgepok* pine 30 

Yellow pine 1 

White-bark pine 1 

Red fir 56 

Subalpine fir 1.4 

Engelmann spruce 10 

Aspen and cottonwoo<l 4 

The forest presents three more or less clearly defined zones or divisions, 
which present a general uniformity in aspect and composition throughout the 
quadrangle. In the lowest of these zones, between the 7,0()0 and the 7,4()0-foot 
contours, red fir is the dominant species, limber pine, yellow pine, and lodgepole 
pine constituting not more than 10 per cent of the growth. Above this zone, 
and extending to altitudes of 8,300 feet, is the middle division, coiituining tlie 
great mass- of the forest. It is made up of lodgepole pine us the dominant 
species in all the interior and more humid portions of the mountniiis, ^vitll wd fir 
as the leading species on the warmer and drier southern slopes. Associated 
with these species are varying proportions of Engelmann s|)ru('e and lini))or 
pine. Above the middle zone subalpine tracts begin. In the stands at this 
altitude Engelmann spruce forms the larger proportion, suba]i)ine tir and white- 
bark pine seldom exceeding 20 per cent. 

The forest at its lower levels is generalh' thinly stocked, except in local ities 
where plenty of seepage exists. Its average capacity in tind)ei' of all sorts s«dd<>in 
exceeds 1,900 cubic feet per acre. In the middle zone is oftcMi a heavy and very 
close stockage, especially in the lodgepole-pine stands of j)iire or nearly [)ure 
growth, where the yield frequently runs as high as ♦;,ooo to T.noii cuinc feet i)er 
acre. The subalpine forest is thinly stocked, and will not avc^ra^fe l,o()o cubic 
feet per acre. 
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The volume of timber in the quadrangle is shown in the appended table, trees 
less than 4 inches in basal diameter being excluded from the estimates: 

Total stand of timber in the Little Belt Mountains quadrangle. 



Species. 



Limber pine 

Lodgepole pine 

Yellow pine 

White-bark pine 

Red fir 

Subalpine fir 

Engelmann spruce 

Aspen and cottonwood. 

Total 



Mill timber. 



Pole and fuel 
timber. 



Total volume of all 
timber. 



f^et B. .>f . 

4, 050, 000 

159,300,000 

11,800,000 



287,650,000 
81, 750, 000 



Cubic feci. 

20,195,000 

398,940,000 

7,400,000 

900,000 

613,935,000 

12, 120, 000 

104, 660, 000 

6,000,000 



Cubicfeet. 

20,924,000 

427,614,000 

9, 524, 000 

900,000 

665,712,000 

12, 120, 000 

119,375,000 

6,000,000 



544, 550, 000 1, 164, 150, 000 1 1, 262, 169, 000 



Extensive tires have swept 4arge areas in the (juadranglo during the last 
thirty-live or forty years. In the aggregate 160,000 acres have been burned over, 
involving total destruction of the forest. The greatest acreage of burned forest 
is in the Little Belt Mountains Forest Reserve. Portions of the central areas of 
the Castle Mountains and of the lower slopes of the Crazy Mountains likewise 
have suffered severely. 

Restockage is abundant throughout the njiddle and lower zones of the forest, 
except on the southern slopes, in nearly pure red-fir stands where fire has run. 
Lodgepole pine leads everywhere in the reforestations. In the subalpine forest 
reproduction is scanty. Wh6n the stands are destroyed by fire at the high 
elevations a grassy turf takes their place and apparently persists for a century 
or two. ♦ 
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PRELIMINARY REPORT ON THE GEOLQGY OF THE ARBUCKLE 

AND WICHITA MOUNTAINS. 



By Joseph A. Tafp. 



GEOLOGY OF THE ARBUCKLE MOUNTAINS. 

INTRODUCTORY REMARKS. 

The Arbuckle Mountains consist of a moderately elevated table -land or 
plateau in the east -central part of the Chickasaw Nation, Indian Territory. The 
plateau ranges in elevation from 1,300 feet above sea, in its contracted western 
part, to 750 feet, at the east end, where it coalesces with the bordering plain. 

Geologically the Arbuckle Mountain region consists of a great thickness of 
rocks, composed chiefly of limestones, which range in age from middle Cambrian 
to Devonian, and which are succeeded on the borders by an almost equal thick- 
ness of Carboniferous conglomerates, shales, and sandstones. In the central part 
of the district, unconformably beneath the Cambrian strata, there is a mass of 
granite, granite-porphyry, diabase, and associated crystalline rocks. The uplift- 
ing and folding of the region occurred previous to the deposition of the Permian 
''Red Beds," which were deposited across it on the west. The bearing of the 
' Arbuckle uplift is approximately N. 70° W. 

Sixty miles to the northwest are the Wichita Mountains, in southeastern 
Oklahoma, which are physiographically in marked contrast to the Arbtickle Pla- 
teau, being composed of a range of rugged mountains and straggling peaks and 
hills, set in a practically level plain. The Wichita uplift bears in approximately 
the same direction as the Arbuckles, N. 70° W. It consists of a central mass 
of igneous rocks which is partiall}' surrounded, unconformably, by a thick section 
of Cambrian and Ordovician sandstone and limestone. The stratigraphy is in 
. all essential respects a repetition of that of the Arbuckle uplift, as far as could 
be determined from the rock exposures. The outline map (fig. 1, p. 12) shows the 
geographic relations of the Arbuckle and Wichita mountains. Because of the 
close stratigraphic, lithologic, and structural relations of the two regions dis- 
cussions of their geology may with propriety be brought together in a single report. 
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The name Arbuckle Mountains, as u.sed in this report, includes the elevated 
country involved in the Arbuckle Mountains uplift. The name as it is used 
locally is applied to the higher western part of the uplift, chiefly west of 
Washita River. Full exposures of all the older Paleozoic strata which are found 
in the more elevated western part occur also in the eastern part surrounding 
a core of igneous rock. Devonian and Carboniferous rocks are involved in the 
uplift, but lie chiefly in a lower plain bordering the mountainous district. Across 
the northwestern part of the Arbuckle Mountains are late Carboniferous and 
Permian strata, which are separated from the older rocks by a great unconformity. 




Fig. 1. — Outline map of Indian Territory and Oklahoma Territory, slu.wiii^j I».« iui..nv ..( .\rlHi<kl<' himI Wi.lmji 
mountains and boundaries of mapped ureoH. 

Cretaceous strata also lap across the southeastern and soutlnvestoiii sides of tlic 
uplift. A brief discussion of the Carboniferous and C'lvtaccoiis ^coloov i> aUo 
included in this report. 

The geolog3" of the Atoka and Tishomingo (iuadrant»h's has Immii >tudird in 
detail, and the results have been published in folios 79 and i»s of tlic (nolooii- 
Atlas of the United States. These quadrangles extend from loriiiitiulc !♦»'• t(> '.♦T 
and from latitude 34^ to 34^ 30', and include the eastern and ceiitial part^ (d' the 
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Arbuckle region. The reniainiug portions of the region, included in the southern 
half of the Stonewall and the northern three-fourths of the Ardmore quadrangles, 
have been surveyed in special reconnaissances. In this work the formation 
boundaries were traversed and mapped, and the rocks have been studied in the 
light of the classification already established in the 8ur\^e3' of the adjoining 
Tishomingo and Atoka quadrangles. 

Dr. G. H. Girty and Mr. E. (). Ulrich collected and studied fossils in cooper- 
ation with the stratigraphic work. Without their assistance accurate mapping 
could not have been accomplished in much of the area. 

Large collections of fossils were made from all the limestone formations 
above the Cambrian. Less abundant faunas occur in the basal Cambrian sand- 
stone, in the Sylvan shale of the Silurian, in the Devonian chert, and in the 
Carboniferous rocks, yet the fossils are ample for rock classification. These 
collections are in hand for stud}' preparatory to a monographic report. The 
classification of the pre-Carboniferous Paleozoic rocks and faunas was made by Mr. 
Ulrich. Eh*. G. B. Richardson and Dr. George L Adams assisted in the survey 
of that part of the Arbuckle uplift which is included in the Atoka quadrangle. 
A large part of the survey of the Tishomingo quadrangle is the work of Mr. 
Sydney H. Ball. 

PHYSIOGRAPHY OF THE ARBICKT^E, MOUNTAINS. 

GENERAL TOPOGRAPHIC FEATURES. 

When considered in a broad sense the Arbuckle Mountain district is 
coextensive with the area in which rocks older than theyDevoniau are found. 
So considered it forms a rudely triangular area approximately 30 miles upon 
each side, with an arm extending westward from the southwest corner. It is 
longest from northwest to southwest, which is the general direction of the 
uplift. The boundaries of the region mark only in part the limits of the 
uplift. Since the region was uplifted late Carboniferous and Cretaceous rocks 
have been deposited across it and now conceal the older rocks by unconformable 
overlap toward the northwest and southeast. The Cretaceous strata upon the 
southeast dip toward the southeast, and the Carboniferous on the opposite side 
dip toward the northwest. As erosion progresses these overlapping deposits 
which once covered the region recede, giving a continually broader section across 
the uplift. Previous to the deposition of the Cretaceous the older rocks in the 
region of the uplift were worn down nearly' to a flat plain. Since the Cretaceous 
strata have been removed this plam has been preserved as a low plateau in the 
harder rocks of the central part of the uplift, while the softer strata upon the 
sides have been eroded to lower levels. Thus the centml part of the uplift 



14 GEOLOGY OF THE ARBUCKLE AND WICHITA MOUNTAINS. 

which iH here termed the Arbuckle Mountain district remains as a low south- 
eastwardly inclined plateau, with distinct escarpments facing northeast and 
southwcKt The western part of the Arbuckle Mountains reaches an elevation 
of about 1,350 feet and is 4<M> feet above the plains on each side. The grade of 
the Arbuckle Plateau toward the southeast is greater than that of the bordering 
plain. As a result the two plains intersect along the Cretaceous contact on the 
southeast side. On the northwestern side the thick de|K)sits of Carboniferous 
conglomerate and ''Red Beds" sediments continue away to the northwest, making 
th(» broad plain which passes to and around the Wichita Mountains. The de>cent 
from the Arbuckle Mountains westward to this plain is inconsiderable. Toward 
the southeast the Cretaceous plain extends with slight change of grade from the 
Arbuckle district toward the Gulf coast. 

The minor topographic details of the Arbuckle Mountains are due chieHy to 
the varying n»sistance of the formations, which has resulted in differential erosion 
since the removal of the Cretat*eous rocks. Bordering the mountains upon the 
southwest side are five formations extending from the Ordoviciau to the basal foniiii- 
tion of the Carl)oniferous, which are composed of hard limestones and soft shules 
steeply upturned end dipping toward the southwest. The Sycamore, Huntoii, and 
Viola limestones, the first, third, and fifth formations, respectively, from above, 
are hard rocks making level-topped narrow ridges with their crests nt'jirly in 
the level of the Arbuckle Mountain plain. Between these limestone ridtr^s ihc 
softer Woodford chert of the Devonian and the Sylvan shales of the Siluriiin 
outcrop in wooded valleys. On the northeastern side of the district uiv similur 
ridges made by the same formations, excepting the Sycamore rnnestone. Between 
these belts of alternating ridges aVid valleys and toward the axial part of the 
uplift the broad plateau proper of the Arbuckle Mountains is chii^Hy in tlie 
truncated edges of the Cambro-Ordovician limestone and the reduied pre- 
Cambrian granite and porphyr}\ In the more elevated part of the u|)lift the 
small streams, l>ecause of their steep grades, have etched the border of the pla- 
teau into a frill of deep, short gulches. This border (Mosioii is esju'cially marked 
near the gorge of Washita River where it crosses the Arbuckle Mountain^. 
Washita River was, without doubt, imposed upon the rocks of the Ailaickle 
Mountains from a former position in stmta which are now removed. TIk* exphi- 
nation of this river erosion in the Arbuckle Mountains as a part of the |)hysio- 
graphic history of the uplift will be discussed below. 

HISTORY OF THE PHYSIOGRAPHIC FEATURES. 

In the Arbuckle Mountains the rocks from the middle^ lanihrian. tlie lowr-t 
known in the region, up to middle Carboniferous, which were formed pn'\ i«nis 
to and are involved in the uplift, are well exposed. The <reneral |)li\-io<rra|)hic 
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historv is learned from the extensive Coal Measures conglomerate in the north- 
west and southwest sides of the region, the later ''Red Beds" conglomerate across 
the west end, and the Cretaceous sediments across the southeastern side of the 
uplift. Only a brief discussion of this history can be given in this paper. 

From Cambrian time up to middle Carboniferous the stratigraphic succession 
is regularly conformable, showing that the rock beds remained practically flat 
during successive periods. There were probably oscillations which brought the 
sediments to the surface of the water at times, and gave occasion for slight 
erosion, which will be described in the discussion of the stratigraphy. About the 
middle of the Carboniferous period, near thq beginning of Mississippian time, 
the rocks of the Arbuckle Mountain region were uplifted and folded, and moun- 
tainous conditions resulted. During and following the uplift and before the end 
of Carboniferous time the mountains, so far as can be observed, were worn down 
to moderate relief. During this time thick deposits of limestone conglomerates, 
derived from the Silurian, Ordovician, and Cambrian rocks toward the heart of 
the uplift, were laid down in the bordering Carboniferous seas. As erosion pro- 
gressed,* during late Carboniferous time folding and faulting occurred, as is shown 
by the infolding and faulting of some of the earlier Carboniferous conglomerates 
with older Paleozoic-^ strata. Remnants of this Carboniferous conglomerate occur in 
the present Arbuckle Plateau in a number of places and conceal the whole north- 
western extension of the uplift. The nearly flat limestone conglomerate, grits, 
and clays of the basal portion of the ''Red Beds" rest unconformably upon the 
Coal Measures conglomerate and across the extreme western end of the Arbuckle 
Mountains. Between the Permian and the Cretaceous there is no record of sedi- 
mentation, and it is presumed that land conditions prevailed. 

Development of theArhuoJde Plateau, — The basal formation of the lower Creta- 
ceous lies across the southeastern side of the Arbuckle uplift, on a nearl}- smooth 
floor, composed of granite and interstratitied with thick and hard limestone and 
thinner limestone, sandstone, and shale formations. This formation, which is 
slightly inclined toward the southeast, is composed of the beach and near-shore 
deposits of the Cretaceous sea, which transgressed northward and most likely 
bej^ond the region of the Arbuckle Mountains. The nature of these deposits of 
the Cretaceous and of the flat floor upon which they rest suggests strongly that 
the land upon which the Cretaceous sea advanced had been reduced to a low* 
peneplain. Whatever the condition of the pre-Cretaceous land, it appears that 
the Cretaceous degradation reduced all the rocks from the soft shales of the 
Carboniferous to the massive hard limestones of the Cambro-Ordovician and the 
granite to a nearly flat plain. The basal Cretaceous formation was rapidly eroded 
toward the south, in the direction of the drainage and of the dip of the strata. 
After these sands were removed from the rock floor of var^^ing hardness on 
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which they had been deposited, differential erosion produced the topographic 
forms of the Arbuckle Mountains and the bordering parallel hills and valleys aud 
etched plateau. The plain of the Arbuckle Mountains when projected southward 
losses beneath the Cretaceous sediments, approximately in the Cretaceous floor. 

As the soft Cretaceous rocks above the Arbuckle uplift were removed the 
streams which flowed in them without obstruction toward the south descended 
and were imposed upon the hard rocks of the Cretaceous floor. Thus Mill and 
Pennington creeks and Blue and Washita rivers were imposed upon the Arbuckle 
Mountains. As Mill and Pennington creeks and Blue River are near the eastern 
end of the uplift from which the Cretaceous was last removed, and do not flow 
beyond the limits of the Arbuckle Plateau, the}' have wide, shallow valle\\s, extend- 
ing southward in Paleozoic and Cretaceous strata with very slight increase in grade. 
Washita River, however, flows in a lower plain for long distances in the soft 
rocks before reaching and after its passage through the Arbuckle Mountains. 
These soft rocks were worn down more rapidly than the hard limestones, and 
the river was required to keep pace in cutting its deep and narrow gorge across; 
the Arbuckle Mountains. 

Peiieplxiin of prohahle Tertiary age, — Toward the northeast and southwest there 
is a descent of 100 to 400 feet from the plateau in the Arbiicklo Mountains to 
the general level of the plain formed upon the softer Carboniferous rocks. The 
erosion which produced this lower plain has uncovered and obliterated a lar<jr<' 
part of the marine Cretaceous plain northeast and soutliwest of the Arbuckle 
district. Southeastward, in the general direction of the drainage toward the Gulf 
of Mexico, this plain descends approximat(^ly with the grade of the rivers. Alonir 
these river valleys there are elevated remnants of old channels sliofhtly below the 
level of the plain. They contain deposits of gravel and sand, similar to the* materijil 
transported by the river at the present time. 

These deposits occur upon the worn surfaces of Carboniferous, Cretnceou>. 
and early Tertiary rocks. Tpon approaching the Tertiary Ijorder in s<>uthw(»stern 
Arkansas and eastern Texas these gravel deposits Ijetonit* niort* a]>undant and 
flnalh' come .to an end or descend beneath latest Tertiary deposits ])orderin^ the 
Gulf coast. Farther toward the northeast these elevated shallow and wide river 
channels lying nearh^ in the peneplain have been studied and niap[)e(l. alonir 
Canadian and Arkansas rivers, from the western ))order of the Creek Nation to 
the Arkansas line in Indian Territory. This peneplain stn^tehes westward into 
Oklahoma and northward across Indian Territory. It ha- a lower inclinatimi 
toward the southeast than the marine Cretaceous plain repres«Mit( <1 in the Aibuekh^ 
Plateau. Northward the horizon of the latter plain ])roje(ts ahoxe \\\v land, while 
the former continues nearly flat and is now preserved throimhout southern and 
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central Indian Territory in almost innumerable level-crosted ridge.s and hills. 
These ridges and hills are supported usually by beds of hard rock, and their crests 
occur at elevations approximating 850 feet. Outside the mountainous regions 
there are few hills which rise above this general level. These are usually table- 
like and are protected by flat and hard strata. 

In the eastern part of Indian Territory the Ouachita Mountains rise above 
this plain, as do also certain isolated mountains in Arkansas Valley. In the 
Ouachita Mountains this peneplain is represented by wide, flat valleys which have 
been produced upon the softer rocks. In Arkansas Valley the mountains 
Vhich rise above the plain are limited areas where the rocks occur in broad, 
synclinal folds containing the harder and thicker sandstone strata. These moun- 
tains rise above the plain, as monadnock-like eminences and peaks, to elevations of 
1,700 to 2,600 feet above the sea. The wide distribution of the surficial deposits 
connected with Old river channels, but slightly depressed below the peneplain, their 
relations to the more abundant gravel deposits near the Tertiar}^ as already 
described, and the widespread degradation of the hard and soft rocks to the same 
general level support the hypothesis that the surface nearly reached sea level 
at the time of its reduction to the peneplain stage. 

Recent peiieplnnation in the broad valleys, — It would appear that since the 
formation of the probable Tertiary peneplain the land has been tilted slightly 
toward the southeast. In support of this it is observed that the larger streams 
have descended in softer strata to depths approximating 200 feet below the 
general level of the Tertiary peneplain, cutting for themselves wide and flat 
valle3's. These wide valleys may be considered to form rudely a lower peneplain 
representing the present stage of erosion. The smaller streams tributary' to the 
large creeks and rivers have steeper grades, especially toward their sources, and 
occupy various levels between two peneplains. 

STRATIGRAPHY OF THE ARBUCKLE MOUNTAINS. 
IGNEOUS ROCKS (PRE-CAMBRIAN). 

Igneous rocks are exposed in three areas in the Arbuckle uplift. The 
largest of these in the eastern portion is composed, for the most part, of granite, 
of a small amount of rocks related to granite, and of intrusive dike rocks, chiefly 
diabase. The other two areas, which are situated near each other in the western 
part of the mountains, are composed of granite-porphyry and aporhyolite, con- 
taining also basic dikes. The granite occurs in the extreme southeastern side 
and is partially concealed bv the lower Cretaceous sediments which lie across 
this portion of the Arbuckle region. It occurs in a rudely triangular area 
about 20 miles in length and 10 miles in width at its broadest part, near the 
7800— No. 31—04 2 
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western end. It is overlain across the western end and at a few points upon the 
northern side by middle Cambrian, the oldest stratified rocks of the region. 
Throughout the northern side, with two exceptions, the granite comes in contact 
with the sedimentary rocks along lines of faulting. 

The two porphyry areas occur in the Arbuckle Mountains proper, near the 
western part of the uplift. Like the gmnite, the poi-j^hyry upon the western and 
southwestern sides is ov^erlain by the middle Cambrian pediments, and upon the 
eastern and northeastern sides it comes in contact with the sedimentary rocks along 
lines of faulting. 

In middle Cambrian time the granites, porphyries, and other associated or 
included igneous rocks were eroded and their materials deposited as the oldest 
Cambrian sediments, which here rest on them. Their approximate age, however, 
can not be determined further than is indicated by their position beneath middle 
Cambrian rocks. 

GRANITE AND ASSOC lATED l(}NEOUS ROCKS. 

The granite is a reddish or pinkish rock moderately coarse in texture. 
Associated with it are numerous dikes of gray to dark-blue or black basic rook, 
besides less numerous dikes of pale-pink to white aplite, and nireiy dikes of 
granite-poi^phyry. These dikes of Imsic rock penetrate the granite in many 
directions, though the largest number have a bearing generally toward the nortli- 
west and southeast. The surface of the granite is nearly tiat and is in laro:^ 
measure concealed by materials resulting from its own disintogration and by 
residual .sands from the Trinity formation, so that it is not i>ossi})lc to locate or 
ti-ace many of the dikes bej^ond the immediate valleys of tln' streams \vh< iv the 
rocks have their best exposures. In the eastern part of the area the basie dikes 
are few in number, though the gi*anite is usually so eoneealed by siirti<Mal 
deposits that satisfactory observations could not Im* nuule. Toward the \\e>t 
these dikes increase in number, until in the vicinity of Tishoniiniro they are of 
such frequent occurrence and have increased in size so ^n^jitly a> to form a con- 
siderable part of the igneous mass. In this part of the urea they ranu(« from 
thin stringers to dikes 40 feet in thickness. 

Quartz-monzonite has been found to occur in association w itii and ai)}>arently 
as phases of the gmnite. In some places it has a well-detined )MMindary. while at 
others it seems to grade into the granite. 

Usually the exposures of the granite are such that its nue r.hition lo inc 
aplite was not accurately determined. In certain fresh exposures thr; apliii^ 
occurs as dikes or stringers penetrating the granite. Tliey are iisualK-'faUva' frw 
feet thick, and were not found in association with the* l)asic dikes. ' 'n, 

The granite-porphyry was found in ))iit two places. It ocnns in tii^Km^^^^ 
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distinctly defined bands, 20 feet wide, trending toward each other. It is probable 
that they belong to the same dike. The gi'jgiite-porphyry is cut by a ba^ic dike 
which passes also into the ordinary pink gmnite. The granites and associated 
igneous rocks in the Arbuckle region hav-e been studied b}' Mr. Ernest Howe, of 
the United States Geological Survey, and the petrographic descriptions of the 
igneous rocks are from Mr. Howe's report. 

Granite, — The typical granite is in general a biotite-granite, rich in uiicro- 
cline and poor in ferromagnesian silicates. Associated with the granite are 
pegmatite veins, which contain the same minerals as the granites, but in coarser 
aggregates. The feldspars are principally oi-thoclase or microcline, with plagio- 
clase, albite, and oligoclase almost always associated. Titanite, which occurs in 
extremely perfect crystals, is, under the microscope, a noteworthy constituent. 
Garnet, also, occurs in some specimens as an important accessory mineral. 

Qwirtz-monzfmlfe, — Quartz -monzonites are associated with the granite and 
occur apparently as phases of it. As far as observations could be made, mon- 
zonites occur in small areas. In most places where this rock was noted the 
exposures are poor and the relations of the rocks could not be satisfactorily 
determined. In all the specunens examined petrographically, plagioclase, ranging 
in composition from oligoclase to labradorite, is almost as prominent as ortho- 
clase or microcline; quartz, usualh' in the form of pegmatitic intergrowths, with 
orthoclase, is always present, but never in abundance. With these minerals 
biotite occurs almost invariably; in all but two of the specimens hornblende is 
abundant. One of the rocks contains hornblende equal in amount to the plagio- 
clase and alkali feldspar, and is remarkable in its ver}' considerable development 
of quartz. It is a middle type between granite and diorite. From this intei*mediate 
type the tendency seems in the majority of cases to lean toward the side of the 
giunites. One of the specimens is a nearly pure diorite, consisting largely of 
plagioclase, feldspar, and hornblende, with a very little alkali feldspar and quartz. 
These rocks indicate a very interesting series, worthy of more extended study. 

Aplite. — Aplite occurs also in association with the granite in a manner similar 
to that of the diabase. In places the exposures are such that the true relations 
between the aplite and the granite could not be determined. Where erosion had 
removed the disintegrated rock the aplite appears as well-defined dikes. Speci- 
mens examined j^etrographically are pale pink or nearly white in color, containing 
no ferromagnesian silicates, and composed almost entirely of feldspars and quartz, 
with very little magnetite or hematite. The texture of the aplites is even and 
finely granular. Orthoclase, microcline, and plagioclase are present in all and are 
slightly greater than quartz in amount. * 

Granite- jHyrjyhyry. —Granite-porphyry occurs in well-defined bands, apparently 
as dikes in the common granite. The only exposure of this porphyry noted is 
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ill a small tributary of Rock Creek in the western side of sec. 1. T. 4 S., R. 5 
E. The gi-anite-poi-phyries are tine, textured and brick red. The phenocrysts, 
distributed in a dense ^roundmass, are irregular in size and consist of orthoclase, 
quartz, and some dark silicates, probably hornblende, which is now completely 
altered to chlorite and the hydrous oxides of iron. The feldspars and what 
remains of the ferromagnesian silicates are in large imperfect crystals, while the 
quartz is in very much smalh^r, rounded and dihexagonal grains. The groundmass 
is partly a tinely granular aggregate of quartz and feldspar and partly a mic^ropcg- 
matitic intergrowth of these two minerals. Magnetite is an abundant accessory. 

DIaJtajie f//XvA.- Dikes of diabase are common throughout the granite, but 
increase in abundance from east to west. Near the western end of the granite, 
in the mass northwest of Tishomingo, they are so numerous as to form in places 
a network of sheets and stringers. These dike rocks have considerable variation 
in texture, but are all to be considered as diabase. They vary from dense, tinely 
porphyritic contact facies to coarse rocks which might almost be considercHl 
gabbro. Their composition is very uniform. Augite, labradorite, and magnetite 
are always present; biotite rarely occurs; and in only one instance was olivine 
found, or, more correctl}', pseudomorphs of serpentine after olivine*. These 
diabiise dikes usually weather more rapidly than the granite, and as a result fi-esh 
specimens in man}' cases can not be obtaimid. The secondary minciais chlorite, 
kaolin, calcite, muscovite, and epidot<^ — are ver\* abundant. In tlie den^e roeks. 
evidently near the contacts, the groundmass, although very tine ^ rained, i-. still 
distinctly ophitic. Delicate skeleton crystals of magnetite add niattriaily to the 
felt-like appearance. Phenocrysts are seldom perfect and ne\cr hiio-e. jlie 
plagioclase laths average about one millimeter in length. The eoarsci- specimen^-, 
probably from the central portions of large dikes, show a teiideiK y to as>.iime a 
granular structure, which, however, is never perfect: their stnutiire woidd still 
be described as ophitic. 

PORPHYRY AND ASSOCIATED BASIC DIKKS. 

The porphyry of the Arbuckle Mountains occurs in tun an^a-. known a^ the 
Kast and West Wooded Hills, which rise slightly above the ocrH'ial level of 
the Arbuckle Mountain table-land. These igneous njasses have thr -ainr illations 
to the surrounding stratified rocks as the granite above desc li bed. The re la 
tions are graphiailly shown on the geologic map (PI. I ). These iuneou^ km ks. 
of pre-Cambrian age, consist of granite-porphyry and apoihyolitr oi \ariou- 
shades of pink, red, and brown. In so far as could l)e deteniiinrd l,y a L^rnrrnl 
survey the aporhyolite^ is intrusive through the granite-porphyry, lii i-.fiil/y- t Ih' 
aporhyolite, like the granite -porphyry, is strongly por[)hyritic and -Ij-a^^^^^^^ 
clearly defined phenocrysts of pink feldspar in a reddish and dai k( r ii?|^.i5l"dH! ' 
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mass. In other places it is even textured, without porphyritic character, and 
shows a beautifully banded structure. In thin sections ii fluidal, vesicular 
structure is shown. The base is generally devitrified, but certain bands show 
perlitic structure. 

Like the granite in the eastern part of the uplift, the igneous mass is pene- 
trated by numerous dikes of diabase, which are themselves older than the middle 
Cambrian, since sediments of that age rest uncomformably upon them. The^se 
dike rocks varv- somewhat in character and in color, from very dark blue to 
gray, but in genei*al are of the same nature as those occurring in the granite area. 

SEDIMENTARY ROCKS. 

In pre-Cambrian time the region of the Arbuckle uplift, was submerged and 
the Reagan sandstone, the lowest Cambrian sediment, was laid down upon the 
eroded surfa<.»e of the gi-anite and porphyry as a beach and off-shore deposit. 
The pre-Cambrian land, composed of igneous rocks, possessed some relief at the 
time of the submergence, as is shown by the uneven contact of the igneous rocks 
with the Reagan sandstone and also by the variable nature of the sand}' deposits. 
The land in the immediate vicinity of the uplift was soon submerged, however, 
as is shown b}' the presence of fossiliferous horizons representing the same mid- 
Cambrian time in the upper member of the Reagan sandstone wherever it is 
exposed. 

CAMBRIAN ROCKS. 

Reagan sandstone. — This sandstone is a variable formation, as regards both 
its thickness and the nature of its materials. In the eastern part of the uplift, 
in contact with the granite, it varies in thickness from a few thin beds to 
approximately 500 feet, with an average thickness of about 300 feet. In its 
thickest portion, at the western end of the granite, the lowest beds are com- 
posed for the most part of coarse arkose grit. The following is a record of the 
thickest section of the Reagan sandstone as it occurs at the western end of the 
gmnite area, beginning at the base: 

Sectian of Reagan mndsUme, 

Feet. 
Quartzite and arkose conglomerate, composed of poorly aorted granitic materials 30 

Coarse grit and sand, with some day and green sand in upper part, generally well stratified. 370 

Thin-bedded and laminated sandstone, becoming calcareous in the upper part 60 

This section is followed by generally thin-bedded siliceous limestone and 
shaly strata through several hundred feet to the top of the middle Cambrian. 
The calcareous beds at the top and above the Reagan contain numerous fossils 
of well-defined middle Cambrian forms. 

The Reagan sandstone overlying the porphyry in the southern sides of the 
East and West Wooded Hills has a section similar to that in contact with 
the granite. The coarse materials which make lentils of conglomerate near the 
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ba^e, however, are here composed of porphyry and associated dike rock. In the 
upper part of the formation greenish clays are probahiy more abundant, and the 
green sand continues higher up into the more calcareous beds. As in the occur- 
rence near the granite, here the calcareous rocks contain numerous middle Cam- 
brian fossils. 

OAMBRO-ORDOVICIAN ROCKS. 

ArhuMe lim^fttorw. — The Arbuckle limestone, with the exception of thin, 
shaly strata and occasional siliceous and cherty beds, is composed entirely of 
light-blue and white limestone and cream-<olored to white crystalline dolomite. 
The section i-anges in thickness from 4,000 to 6,000 feet, and includes the whole 
of the upper Cambrian and the Calciferous of the Ordovician. From the base 
of the formation upward to the top of the middle Cambrian the rocks are 
composed of thin-bedded and, in part, intraformational conglomemte and shah' 
limestones. While pursuing sti*atigmphic field work in connection with the study 
and collection of the fossils, Mr. E. O. Ulrich noted the occurrence of what 
appeared to be shaly lentils at the top of the middle Cambrian, indicating to his 
mind an unconformity between the upper and lower Cambrian. 

Beginning with the upper Cambrian the rocks are composed of massive and 
hard, pink to yellow cr^^stalline limestone and dolomite, which weather to various 
shades of brown and almost black. Rocks of this chai'acter iuive a thickness of 
500 to 600 feet, and are followed by lighter-colored massive dolomite^ and lime- 
stone, without any indication of time interval, up into the Ordovician. Ht^trinniug 
approximately 450 feet below the top of the Arbuckle formation the limestones 
become more thinly bedded and are associated with thin and, in plactvs. simly 
strata. Very near the top occasional sandy beds occur. 

In the maasive beds in the central part of the formation fossils an» found, 
but not in great abundance. Near the top, however, where the rocks heeouH^ 
argillaceous, fossils are more common. Fossils of the followin*,^ oenora, mostly 
undescribed, occur in the upper 1,250 feet of the Arbuckh^ limestone. 



Billingpella, 2 8f>ecies. 

Polytoechia? 

Stroraatoceriuiii. 

Calathiuni, 2 species. 

.Maclurea. 

Ophileta. 

Eccy I iomphahiH. 

Eccylioptenis. 

Raphiatomina. 

I^iospira (? Helicotoma). 

'Eiiconia (near K. ranisayi Billings) 



Foasiis of upper jtftrtion of Arlmckh- Unnstnin . 

I Honiiotoina, 2 spt'iii>, 

Billings. 
I TnK'hoiuMiia. 

Orthoceras. 

Trochoceia>. 



• n*' \«'rv in-ar 



art«Miu'«^i;t 



Leperditia. 

Isochilina. 

Prirnitia. 

Bathyurus. 

1 sot el us canal is? 
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On account of its thickness and its position the central part of the uplift 
of the Arbuckle formation, though generally steeph' upturned, occurs over broad 
areatj, knd forms a large part of the table-land of the Arbuckle Mountains. It 
extends from the southeastern end of the Arbuckle Mountains, where it is over- 
lapped and concealed by Cretaceous strata, to the northwestern end, where it 
pa^^ses beneath Pennsylvanian and '^Red Beds'' conglomerates. 

ORDOVICIAN ROCKS. 

S!m/mm formatum, — After the Ar])uckle limestone was deposited there was 
a general change in the nature of the sediments. The top of the limestone 
seems to have been slightly eroded locally and upon the surface were deposited 
beds of pure sand. At other places the Arbuckle limestone is overlain by shaly 
and impure lime — the basal beds of the Simpson formation. On these local sandy 
beds at the base there were deposited greenish shales and thin crystalline and 
shelly limestones interstratified with a number of beds of sandstone, making a 
total thickness ranging from about 1,200 to 2,000 feet. Following is a general 
section of the Simpson formation on the south side of the Arbuckle uplift west 
of Washita River, the beds being given from above downward. 

Section of Simpwm formation on sotUh side of Arbuckle uplift, west of Washita River. 

Feet 

1 . Thin limestone with green shales interstratified 400 

In the lower part the limestone is sulxjrystalline, resembling beds lower in the for- 
mation, while higher it becomes fine grained and argillaceous, resembling that of 
the succeeding Viola formation. 

2. Sandstone 90 

3. Limestones and shales interbedded 400 

Some of the limestones are highly fossiliferous: Orthis tricenariay 0. defleda, Manti- 
culipoToid Bryozoa, highly ornamented cystid plates, and species of Ctenodonta. 

4. Sandstone 100-200 

5. Shaly limestone 195 

The lower 50 feet highly fossiliferous, containing Ostracoda with numerous Bryozoa 
and bases of crinoid columns, making a fauna sufficiently peculiar to be easily 
distinguished. 

6. Sandstone 33 

7. Thin-bedded limestone and shales interstratified 295 

Contains fossils in great abundance, chiefly Ostracoda of large and small species, and 
numerous gasteropods, pelecypods, brachiopods, and trilobites. 

8. Greenish shales with few thin limestone layers 245 

Thin sandstone. 

9. Granular crystalline limestone in thin beds 350 

Contains an abundance of Ostracrxia (Lfperditia chiefly) and other fossils so rare as 
to appear wanting. 

10. Thin limestone and shales interstratified with occtasional thin sandstone 29 

11. White to light-brown sandstone, occurring locally 0-100 
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The sandstone bed No. 4 in the section is more persistent in its character- 
istics, including thickness, than the others, and serves as a convenient datum for 
reference. It also separates the formation into two divisions of nearly equal 
thickness. 

In the northern portion of the region, and especially on. the northern side 
of the Arbuckle Mountains west of Washita River, the Simpson formation is 
found to be much thinner than in the southern portion. This is due chiefly to the 
absence of the lowest ))eds, which have an aggregate thickness of several hun- 
dred feet. The upper division of the formation is found to become thinner 
northward, owing to the decrease in the quantity of lime and cla\\ With the 
decrease in amounts of lime and clay northward there is a general increase in 
the abundance of sand, the whole formation becoming more siliceous. 

On the northern side of the region the Simpson formation is exposed nuich 
farther east than on the southern side, where it is found in its typical thick- 
ness and I'onsistency. Near the east end, in the valleys of Blue River and 
Delaware Creek, the sti-ucture is so variable that accurate estimates of thickness 
could not be made. It is approximately 1,200 feet thick, and the sand is 
relatively more abundant than in the northern part of the Arbuckle Mountain> 
farther west. In all places noted the sand is line grained, and in many ( aso 
is completely separated from clay and lime sediments. 

The Simpson formation contains a very abundant faiuia. Laini^ collections 
of fossils were made by Mr. Ulrich, especially from, the district \v<'st of 
Washita River. Onlj^ a preliminary study of this fauna has liecMi made, hut it 
is sufficient for accurate classification and general correlation. Below ai*e list-, 
of readil}' recognized forms, separated according to the two divisions of the 
formation. 

FoMfih iff Inuer S'mnnfon Jnnnnti(m. 

Plates of cystidian (? (Ilyptorystitefi). , Biicanella sp. lunleterTiiined. 

Siphonotreta pp. iiinleterniine<l. Maclurea Hp. undetiTiiiiiuMl. 

(^rania ^p. nov. Eccyliopterus sp. undcteniiiiied. 

Orthis costata. I^perditia sp. near lal)iilit<'s. 

Orthis (Dalmanella) p<>gonii)en8i8 Walcott. Lepenlitia hivia Wliitr. 

Orthin sp.? nov. (near holstoni Saffonl). l^perditella ef several niidt'trrniiiHMi ^p«Hi«>. 

Ctenodonta Hp. nov. (of C. nasuta tyiie). This division is particidariy characterizt-d ]>y 

Ctenodonta sp. nov. (large, ovate sfx^i-ies). i these Ostracoda, many nf ilu- limcstom' layrr> 

Cyrtodonta sp. undetermined. ^ iHMn^ crowded with lar^re and small spo<•it^^. 

Moiliolofwis sp. nov. ! Bathyurns sp. un(U'termiru*<l. 

Modiolopsis sp. nov. (Vraurus <>f two un<U'termin«Ml •.)»«•. i.<. 

Bucania sp. undet. (small, with flat <lor8um). Amphion nevadensis? \Val<<tti. 

Bneania sp. undet. (larger, with sulx-arinate , ' 

dorsum). t i; ; 

■•■•tfr^r .:■■•%-• 
. -If.- .....I 

■ . '.V» ' ■- 



Triplecia sp. iiov. (r<triate<l). 
Zygospira (Hallina) nicolleti \V. and ?;. 
Zygospira (Halliiia) sp. nov. 
Clionychia lamellosa Hall. 
Ctenodonta contracta Salter. 
Eurymya plana Hall. 
Tetranota obsoleta ? Ulrich. 
Pterotheca attenuata Hall. 
Ampyx sp. umietennined. 
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Fossils of upper Simpson formation. 

[Most of these species known only in the upper 300 feet. Those cK'Curring aLsn in the lower part of the Bubdivinion 

are distinguished by an asterisk.] 

Receptaculites sp. nov. | *0rthi8 tricenaria Conrad. 

Protarea sp. nov. (massive-laminar form). ' *Dalmanella perveta Conrad. 

Archieocrinus sp. undetermined. j * Dinorthis near pectinella Emmons. 

Platyr-ystites (?) sp. nov. ' *0rthi8 (? Dinorthis) defleeta Conrad. 

AmygtlaUxiystites sp. nov. j Orthis (? Dinorthis) sp. nov. 

GlyptcK'ystites sp. nov. [ Hebertella bellarugosa Cc^nrad. 

* Numerous moiiticuliix)roid Bryozija. 

Stomatojwra proutana-fjertenuis Ulrich. 

Phyllo]>orina sublaxa Clrich. 

Rhinidictya nicholsoni Ulrich. 

Arthroclema sp. nov. 

Pachydictya cf. foliata Ulrich. 

Lingula coburgensis Billings. 

Schizambon (? Siphonotreta) minnesotensis H. 

and C. 

Crania granulosa Winchell. Harpina sp. undetermined. 

Craniella ? ulrichi Hall. Platymetopus sp. nov. near bicomis Ulrich. 

Pholidops trentonensis Hall. Platymetopus sp. nov. near cucullus M. and W. 

Plectambonites sericea (Stones River variety). Pterygomctopus near schmidti Clarke. 
Strophomena filitexta Hall. Numerous undetermined small Ostraco<la of the 

Rafinesquina minnesotensis Winchell. families Cypridfe and Beyrichiidje. 

Scenidium anthonense Sardeson. 

The fauna of the lower division of the Simpson formation is decidedly similar 
to that of the Chazy of New York and Canada and of the Pogonip formation of 
Nevada. Considering these east-and-west connections, it is surprising to note 
that the lower Simpson fauna, so far as known, contains none of the prolitic 
fauna of the lower division (Murf reesboro limestone) of the Stones River group in 
middle Tennessee, which is believed to be of equivalent age. As a whole, the 
fauna of the upper part of the Simpson is closely related to the upper division 
of the Stones River group in Tennessee and Kentucky and the equivalent beds 
in the upper part of the Mississippi Valley. 

Violu luiiesUme* — There is a gradual transition from the top of the Simpson 
formation up into the basal part of the Viola formation. The top layers of the 
Simpson are usually argillaceous, are thinner, darker, and more evenly stnititied 
than those at the base, of the Viola, and in places contain partings and beds of 
clay. The rocks at the contact on each side, however, vary somewhat in different 
parts of the field. , 

The Viola formation is a continuous but slightly variable deposit of lime- 
stone 5rK) to 7<K) feet thick, which usually appears massive on ver}' fresh expo- 
sures. Upon weathering, however, the bedding is pronounced, showing layers 
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SILUUIAX ROCKS. 

Sylvan Hhah; — The Sylvan .shale and the siu'ceeding Hun ton limestone are 
compai'atively thin format ions, and })ocause of their narrow outcrop they are 
neeessarih' mapped together. While these formations prpsent strong contrasts, 
lithologically they }»elong to the same system. 

The nearly pure lime d<»iK)sits laid down at the close of Viola time were 
succeeded by dark-blue to black and green clay in apparently conformai)le 
succession. The deposition of the greenish Sylvan shale continued without 
interruption until it reached a thickness of from t^'O to 300 feet, when it w}i> 
succeeded abruptly b}- the Hunton limestone. 

The Sylvan shale increases gradually in thickness westward. At the eii-t 
end of the uplift its thickness is estimated to be 60 feet, while west of Washita 
River it is approximately 800 feet. Being a soft da}' shale and bounded abovr 
and below l)y hard, ridge-making limestone, it invariably makes smooth swale^ or 
valleys, which are protected b\' forest^. As a result fresh exposures of the rork-, 
especially at the contact with adjoining formations, are rare. 

Only one exposure of the shale at its Iwise was noted; this is Hnf>ut '1 
miles northwest of Doughert3\ At this place from the base upward through 
several feet the ro<'k is a compact, dark-blue to black calcareous and bituminou- 
shale, containing an abundance of graptolites and shells. Elsewh<Me in the >lialr 
fossils are exceedingl}' rare.. This ba.sal bituminous shale is liarder than the 
succeeding greenish shale and is distinctly stratified. The gre(Mii>li >\va\v IumIkm 
in the formation is homogeneous and massive and show> usually fuit -lijjlit 
indication of lamination, particularly on weathering. 

A preliminary study of the fossils occurring in thr dark basil slialr ^Imw- 
the following forms: 

FomUs of the lower part of the Si/Intu Klmh . 

DiplograptuH »p. undetermined. LeptolM>hisV >p. imv. i ha.- -ix stroiii: m.ii.iTM j 

Climacograptus sp. near typicalis. ' i»li('ati<»nsj. 

Leptograptus np. undetermined. Conularia sp. lu.v., with <nrfa«i' Mulpiurv \. w 

Lingula; short, obtuse form. ' similar to tliat <.t the Tn'ntnn c. papillaia Iht.l. 

Lingulopa? Bp. nov. (platform obsolete). ; Conodonts i>i fun ii> nMinhhii;: tlK.H- niVrrr*! i-y 

Leptobolufl Hp. near insignis. | Ilindf to lVionio.lti> and I*m1\ LMiaihus. 

The fauna of the Sylvan shale as far as known i> ocnrrallx loniaikai'lv 
similar to that of the Utica. The specific difl*erenc«'s. liowcxci-. aic >u( h a- u* 
distinguish them: yet a study of the fossils convinces one thai llir tainia of tlic 
Sylvan is a direct development from the much older fauna n]' the I'tica ^hal«' 
and not of the intervening faunas of the Cincinnati group. Fioin QiN^< viru !i( .« 
it would seem that the position of the Silvan shale in the tinir ><alr^i^;§j|^^^^ 
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atical. The highest known fauna of the Ordoviciau, that of the Richmond group, 
occurs at the top of the Viola limestone, beneath the S3'lvan shale, and the Clinton 
occui's immediately above the Sylvan, in the base of the Hunton limestone. Accord- 
ing to the present classification, therefore, the Sylvan shale should be correlated 
with the Medina, and the line separating the Ordovician and Silurian in the Arbuckle 
Mountains should be placed between the Viola limestone and the Sylvan shale. 

SILURO-DEVOMAN ROCKS. 

Hunton JiniesU/f^e. — The green clay shales of the Sylvan are succeeded 
abruptly b}" hard, white to light-blue limestone of the Hunton formation. 
Usuall}' the contact rock at the base of the Hunton is a massive bed of oolitic 
limestone. Locally hard bluish limestone beds are found at the base, with rarel}' 
a thin layer of breciciated limestone or limestone conglomerate in contact with 
Sylvan shale. At the eastern end of the Arbuckle uplift the thickness of the 
Hunton limestone is estimated to be about 160 feet. It increases gradually 
westward on the northern side of the uplift, until it reaches nearly 200 feet in 
the vicinity of Franks, where it is concealed bv overlap of Coal Measures con- 
glomerates. On the southern side of the uplift, east of Washita River, the 
formation thins out and is absent for a distance of about 10 miles. Where 
it is thinnest the beds are more or less siliceous. Farther west, beyond 
Washita River, the formation increases until it is nearly 300 feet thick on the 
southern side of the Arbuckle Mountains where it passes beneath the "Red 
Beds'' conglomerate, northwest of Woodford. On the northern side of the 
Arbuckle Mountains south of Washita River it is about 170 feet thick. 

The Hunton formation is composed of hard, thick crystalline limestones, thin 
earthy limestone, and marls. It ma}' be separated into three fairly distinct 
members according to lithologic characteristics, and to a less extent according to 
color. Except where the formation is very thin, as on the southern side of the 
uplift east of Washita River, the three members can alwa\'s be distinguished. 
An average section of the formation on the south side of the Arbuckle Mountains 
west of Washita River is approximately as follows: 

Seciiou of Hunton limestone. 

rPPER MEMBER. 

Feet. 
Semicry8talline limestones, in places cherty, interstratified with ofcasional thin marly 

layers 30 

MIDDLE ME.MHEK. 

Marly limestones and calcareous clays, with s<»nje hard limestone layers, more abundant in 
the lower part 170-190 
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LOWER MEMBER. 

Feet. 

Thick -bedded crystalline limestone pucceeded >)y hard tliin limestone with occasional marly 
layer?. At the base of this limestone is an oolite, 4 to 5 feet thick, which locally ia 
silicified 35-40 

The upper member contaiDs locally, at the top, beds of crystalline and very 
cherty and flinty limestone. While the thickness of the formation becomes greiitor 
westward, that of the individual members does not increase in the same propor- 
tion, as the greatest variation in thickness of the formation is due t® the middle 
member. West of Washita River the upper member has a thickness of 10 feet 
on the northern side of the Arbuckle Mountains and 30 feet on the southern side. 
East of the same river it- increases northward from a thin bed on the southern 
side to 35 feet on the northern side of the uplift near Franks. 

The lithologic differences by which the members are distinguished are accom- 
panied by faunal changes which afford a basis for age distinctions. The more 
massive crystalline beds in the lower part of the basal member, ranging in thick- 
ness from a thin bed to 25 feet or more, contain the following forms, which are 
distinctly Clinton. The four Bryozoa and the Triphria ortoni are cliaracteristic 
of the Clinton limestone of Ohio, and their horizon occurs in the St. Clair lime- 
stone of northern Arkansas. 

FoHsils of the louder member of the Ilunton fnr nudum. 

Favosites favosus Goldfuss. | Hemitryj>a iilriciji Foirsto. 

Rhinopora verrucosa Hall. j Orthi^ fiabellitcH Hall, \jir. 

Fhienopora magna Hall and Whitfield. Triplecia «>rt«»ni .Metk. 

Pachydictya bifurcata (Van Cleve) Hall. ! Atrypa marjxinjilis Dalmau. 

The hard thin limestone beds in the upper part of the InishI nicnilxM* coiitain 
the fossils listed below, which indicate Niagara age. 

Fomh of the upper layers of the lower membrr nf ih, Il<i,ii<>,i I'onmitiofi. 

Thecia swinderiana Roemer. 1 Strophostylus ryrlo^tiiiims/ Hall. 

Orthothetes subplanus Hall. ■ Ortlioceras >]>. iiii.l.'ter iiiiiH<l; vt-ry .^IcikUt. 

Atrypa reticularis var. | Calyniene nia«janMisis Hall. 

Platycenw niagarense Hall. | 

The middle member of the Hunton limestone as a whojr is iihuiidajitlv 
fossiliferous, the Oamarofrmtffi horizon especially, near the niiddlc (»t iho nKMiiKcr. 
being remarkably persistent. The fossils listed below arc sonic of tlu' ra^iU 
recognizable forms: : • ^ 



: .fv. 
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Foiisih of the middle meml*er of the Hunton formation. 



Streptelasma waynense Safford. 
Favosites conieus Hall. 
Camarocrinus ulrichi Schuchet. 
Camarocriuufl stellatus Hall. 
Orthostrophia strophomenoidea Hall. 
Dalmanella subcarinata Hall. 
Khipidoniella oblata Hall. 
Bilobites various Hall. 
Strophonella punctulifera Hall. 
Strophodonta varistriata. 
Uncinulufl nucleolatns Hall. 
Delth^fi perlamellosuj* Hall. 



Spirifer cyclopterus Hall. 
Anastrophia verneuili Hall. 
(Typidula galeata Dalman. 
Rensselaeria aequiradiata Conrad. 
Rhynchospira formosa Hall. 
Meristella arcuata Hall. 
Megambonia lata Hall. 
Orthoceras rude Hall. 
Dalmanitee pleuroptyx Green. 
Phacops logani Hall. 
Phacops hudsonicus Hall. 
Proetus protuberans Hall. 



With a list of species like the above there can be no question as to the 
Helderbergian age of this member of the Hunton formation. 

The uppermost member of the Hunton formation Is probably lower Oriskany 
in age and equivalent to the Camden chert of Tennessee. The fossils secured 
from this member are not now at hand, so it must suffice for the present to say 
that they consist chiefly of Gasteropoda and large crinoid columns. According to 
the classification of the Paleozoic rocks at present in vogue, this member should 
be called Devonian, but it is so intimately united, both faunally and structurally, 
with the underlying Helderberg member, that, for this region at least, it would be 
doing a violence to the natural classification of the rocks to draw a line of systemic 
importance between them. According to a classification taking into account both 
the life history and structure of the strata, this divisional line should be drawn 
either between the flinty beds at the top of the Hunton limestone and the base of 
the black shale and chert of the overl3nng Woodford formation, or between the 
Niagara and Helderberg members. In the latter case the lower member only would 
be Silurian, and the two upper members Devonian. 

DEVONIAN BOCKS. 

Woodford cfu-rL — Excepting the flinty Oriskany limestone occurring locally at 
the top of the tHunton limestone and possibly the Helderberg qiember of the 
latter, Devonian rocks in the Arbuckle region are limited to a single formation 
of chert and black shale, known as the Woodford chert. While this chert is 
apparently conformable with the limestone below in any single localit}^ it appears 
that this is not true in a broad sense. The Oriskanj^ beds at the top of the 
Hunton limestone, consisting of several feet of cherty limestones, are present 
in one place but do not occur in another. In the northeastern part of the uplift, 
notably near Franks, cherty limestones are present at the top of the Hunton. 
Near the western end of the uplift, on the southern side of the Washita Vallej^ 
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thi^ upper member of hard limestone is absent and the thickness of the entire 
formation is reduced to a little over 100 feet. In all places there is an abrupt 
change in sedimentation from the top of the Hunton limestone to the chert or 
shale of the Woodford formation. 

The Woodford chert has an estimated average thickness of 650 feet. It varies 
somewhat in lithologic chai-acter. In places massive chert rests upon the lime- 
stone; in other places black shale occurs at the base of the formation. As a 
rule, however, the formation >)ecomes less chertv frcmi the base upward. It is 
usuall}" even bedded, occurring in layers from a few inches thick to thin lamina*. 
In places, especially in the northeast side of the uplift, the formation is composed 
almost entirely of thin, fissile, siliceous and distinctly bitiuninous black shale. In 
this part of the region, a few miles west of Hunton, lentils of almost pure flints 
were noted interst ratified with the black shale near the >>ase. In the western 
part of the region bluish shales were seen interstratified with the black shale in 
the upper part of the formation. At various positions in the section, especially 
in the more chertv beds, are small, rounded, marble-like concretions of a cal- 
careous nature. In places there are large segregations of a similar charaet(M', 
concentrically banded, which occur intersecting several layer*^ of cliorty shale. 

The Woodford chert is present throughout the Arl)uckle n^irio" wherever its 
horizon reaches the surface. In the southern part of the uplift massive beds of 
Sycamore limestone occur above it, and the equally prominent Hunton linuvstone 
beneath it, and since these rocks are steeply tilted the Woodford chert crops in 
gullied valleys and rough hilly land between the prominent rid tics of liniestotie. 
Elsewhere it occurs as gullied slopes and rough woodland l)or(lerini,^ Hunton 
limestone ridges. 

Fossils are very rare in the Woodford chert, and tho>e found are not well 
preserved. In the lower part of the formation in the western part of the rcuion 
a small Llngula of the type Z. npatnlata Hall and a few conodonts have been 
observed. In the shales of the upper part the only reco<:nizal)lc fossils seen arc 
two concentrically plicated species of Proibu'teUn. one of which seems referaMc 
to P, conventrica Hall. Fragments of fossil wood were found on the surfai^e in 
many places, but with one exception it could not be (leterniined wln^ther tiny 
belonged with the chert or with the Cretaceous ]mm1> wliich are <on>i(lere(l to 
have extended over the region. In one instance, however, in tiu* soutiuMn ^i<le 
of the uplift northwest of Norton, a tree trunk ap})ro\iina(ely ,:> inclh^> in 
diameter was found embedded in the chert in the lower part of the fni inatiou. 
The chert here is steeply upturned and the fossil tree rests ]);ii:ill(l t(» the Ix^.l 
ding. Thin sections of the wood have l)een studied niicroM(»|)i( allv l>v; Nlr. I )a\ il 
White, of the United States Geological Survey, and (IcMiMinined !.» iMlMriM to a 
species of Dudoxyhm^ a form commcm to the Devonian. ^, -; '• 



CARBONIFEROUS ROCKS OF THE ARBUCKLE IttOUNTAINS. 33 

This formation is believed to be of the age of the Chattanooga formation of 
Tennessee, the Ohio shale of Ohio, and the Portage and Chemung of New York. 
At the top it doubtless includes strata corresponding in age with the Noel shale 
of northern Arkansas and the basal shale of the TuUahoma formation of Ten- 
nessee, which are believ^ed to be of Kinderhoqk age, or, according to the present 
classification, earliest Carboniferous. 

At present it is not possible to determine the exact parting between the 
Devonian and Carboniferous, since there is no clear stratigraphic distinction in 
the shales, and fossils are rare. 

CARBONIFEROUS ROCKS. 

MISSISSIPPI AN SEDIMENTS. 

Sedimentation continued through lower Carboniferous time without apparent 
cessation. With the exception of a limestone lentil occurring near the base on 
the southern side of the Arbuckle uplift, th^ whole section of Mississippian rocks, 
approximately 1,600 feet thick, consists of block and blue clay shales. The black 
shales contain argillo-calcareous ai.d limestone concretions and segregations, and 
the blue shale carries small ironstone concretions, occasional local sandstone strata, 
and small lime septaria. 

Sycatnoi'e limestmie. — The limestone outcrops very near the base of the Carbon- 
iferous throughout the southern side of the uplift. It occurs also on the northern 
side of the main Arbuckle Mountain and extends eastward into the central 
part of the uplift almost to the granite. It is mapped and described in the 
Tishomingo folio under the name Sycamore limestone. This rock is a light- 
bluish to 3^ellow and probably argillaceous massive limestone. Upon weathering 
it separates into thin beds, a foot and less in thickness, and changes to shades of 
yellow. Near the extreme western end of the Arbuckle Mountains it has a thick- 
ness of nearly 200 feet. Near Washita River in the central part of the Arbuckle 
uplift the limestone has a thickness of about 50 feet, but it thins out eastward 
near the granite in the northeast corner of T. 2 S., R. 3 E. Elsewhere in the 
uplift, toward the northeast, it is absent or represented by local thin siliceous 
limestone strata at the top of the Devonian chert. No fossils have been found in 
this limestone. 

Caney shale. — The remaining Mississippian strata above the limestone are 
mapped as the Caney shale in the Atoka and Tishomingo folios. This formation 
consists in the basal part of black bituminous clay shale containing limestone and 
argillo-calcareous segregations. This black shale grades upward into bluish shale 
containing small clay ironstone concretions and occasional lime septaria. * The 
7800— No. 31—04 ^3 
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rocks. These older formations were sharply folded and eroded prior to the 
deposition of the '^Red Beds." 

Near the base the "Red Beds" deposits consist of local limestone conglomerate 
composed of well-worn limestone pebbles in a calcareous and usuall}' red clay 
matrix, red and bluish clays, grit, and sand. The limestone conglomerate occurs 
only above and in the vicinity of the Silurian and Ordovician limestones and 
Carboniferous limestone conglomerates from which its limestone pebbles were 
derived. Westward, away from the source of the deposits, the limestone 
conglomerate changes gradually to a bed of massive, tough argillaceous limestone. 
In the vicinity of the outcrop of the Devonian chert a large part of the basal 
deposits of the "Red Beds" consists of fmgmental chert, sand, and clay. Above 
the Carboniferous strata of sandstone and shale the basal deposits are composed 
of gritt}^ sandstone, sand, and bluish and red clay. 

These "Red Beds" deposits are exposed on the plain from the Arbuckle 
Mountains westward to and around the Wichita Mountains, and are described more 
fully in the discussion of the geology of the Wichita Mountains (pp. 72-76). 

CRETACEOUS ROCKS. 

The relations of the Cretaceous sediments to the older rocks of the Ar])uckle 
region have been explained under the heading "'Physiography of the Arl)U(kl(^ 
Mountains'' (pp. 18-ir»). The Cretaceous rocks rest upon a nearly Hat floor, slij^htly 
inclined southward from the southern edge of the Arbuckle retrion. Tht* basal 
formation of the Cretaceous is known as the Trinity. It has a thickness ap[)r()xi- 
mating 240 feet and consists of sand with local conglomerate at the ))()ttoiii. The 
Trinity sand is followed l)y a nearly pure limestone format ion, :^o to :>o feet in 
thickness, known as the (loodland limestone. Succeeding the purer limestone there 
are blue clay marls, white limestones and marls^ ferruginous clays with tliin shell 
limestones, and finally a thin fossiliferous limestone at tlie top of the Iowim- 
Cretaceous. These formations, known as the Kianiitia ehiy. Caddo linjostone. 
Hokchito formation, and Bennington limestone, respectivc^ly, a<^gregate nearly 
S40 feet in thickness. Each is conformable with its contact fornntions, and all 
dip toward the south-southeast at a grade approximatini:- 4() feet to the mile. At 
the close of the lower Cretaceous the sediments were lifted above ihv sea, )>ut 
not folded. Slight erosion was followed by depression and the (h^position of 
the extensive ferruginous sand and cla^^ which constitute the basal formation of 
the upper Cretaceous. This basal formation of the ui)p(M- Cretaceous is known 
as the Silo sandstone, and is in part at least of Dakota n^n\ Tliex^ Cietaceou^ 
formations have been carefully mapped and are descrilxnl in dt^tail in th(^ Atoka 
and Tishomingo folios. South of Red Riv^er above the Silo san(lston( i^ a thick 
formation composed of blue clay shales. These are succeecU'd by while, <halky 
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limestones, and these in turn by blue marls, which extend to the top of the upper 
Cretaceous in southeastern Choctaw Nation and northeastern Texas, beyond the 
limit of the area shown on the accompanying map (PL I). 

STRUCTURE OF THE ARBUCKIjE MOUNTAINS. 

In discussing the physiography of the region it was necessary to make brief 
mention of the ordgenic movements involved in the Arbuckle uplift. The history 
of the geologic structure will be described more fully in the following pagej^. 

In discussing the stratigraphy it has been shown that the formations remained 
in an approximately flat position from the earliest Cambrian to the end of Missis- 
sippian time. That there were oscillations of the ocean bed, and probably eleva- 
tions of the sediments into lowlands at times, is shown by the varying nature of 
the rocks, A study of the fossils by Mr. Ulrich has shown without much doubt 
that comparatively short intervals of nondeposition and. probably of slight erosion 
have occurred. The first change in sedimentation, and probably slight erosion, 
occurred between lower and middle Cambrian time, when argillaceous limestones, 
intraformational conglomerates, and clays were succeeded by massive limestone. 
Another change occurred at the end of the Arbuckle limestone deposition, as there 
is an abrupt transition from Arbuckle limestone to the basal sandstone of the 
Simpson formation, which is of Chazy age. Other breaks occurred at the close of 
the Simpson formation, where there is a change from siliceous to purer limestone 
sediments; at the top of the Viola formation, where there is an abrupt change 
from limestones to clays; and at the close of the Sylvan, where there is an equall}' 
abrupt return to limestone of the Hunton formation, which was introduced locally 
by deposits of conglomerate. The rock bedding, however, remained practically 
parallel, and the sediments, with the exceptions noted, are finely divided and evenly 
distributed, showing that the oscillations of the sea bottom were of broad extent 
and that if erosion occurred it was in very low and flat land. It is neither impossi- 
ble nor improbable that a break in the fauna accompanied by a change in sedi- 
mentation may be due to marine conditions, a prominent part being performed 
by ocean currents. A belt of shallow sea bottom swept by an ocean current, it 
is considered, would receive neither the fauna nor the sediments being dej)Osited 
in a district of more quiet waters. 

Near the beginning of the Pennsylvanian or near the close of the Missis- 
sippian, the rocks of the Arbuckle region were folded and the western part 
was elevated into land, probably into mountains. The formations involved in 
this uplift are 8,000 to 10,000 feet in thickness, and are composed chiefly of 
massive limestone. Faulting on a large scale also occurred, involving the whole 
Paleozoic section below the top of the Mississippian, besides the pre-Cambrian 
granite and porphyry. After the elevation into land there was extensive erosion,. 
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which exposed the rock section down to the Cambrian in the western part of 
the Arbuckle Mountains. Either by erosion or by erosion and subsidence com- 
bined the western part at least of the uplift was submerged and large deposits 
of Carboniferous conglomerate were spread across the edges of the older faulted 
and folded strata. At a still later time, before the close of the Carboniferous, 
the sediments were again folded and elevated into land. This folding aflPected 
the recentl}^ formed conglomerates as well as all the rock previously deposited. 
Faulting occurred also after the deposition of the conglomerate. Near the 
close of Carboniferous time another period of subsidence occurred and the ''Red 
Beds" sea encroached upon the region from the west. The extent of this encroach- 
ment eastward is not now determinable beyond the vicinity of the present 
occurrence of the deposits. These deposits have not suffered deformation to any 
appreciable extent. At a later period, between Permian and earliest Cretaceous 
times, the whole region was elevated into land. Following this regional elevation 
there was depression and a reduction of the surface to a relatively flat plain. 
Then followed a submergence and the deposition of the Cretaceous sediments. 
After Cretaceous time the region was broadly uplifted into land, without defonna- 
tion, and has so remained to the present time. 

The deformation of the rocks now exposed in the Arbuckle region commenced 
near the beginning of upper Carboniferous time and ended before its close. 

CHARACTER OF FOLDING AND FAULTING. 

The Arbuckle uplift includes a number of low, wide anticlines and corrutrated 
faulted synclines, which together make a broad geanticline, the )K)rdors of whicli 
are flexed steeply downward. As explained in discussin^^ th(» stiatiij:ni])hy, 
erosion has removed the rocks down to the heart of the uplift, exposing- jiU the 
sedimentary rocks as well as the pre-Cambrian granite and ])()rphyry. In the 
faulted synclinal folds in the central part of the uplift, which have depressed tind 
preserved later softer and thinner formations, there are indications of more 
complicated folding than occurs in the massive Canihro-Ordovician limestones. 

The geologic sections accompanying the map (PI. I) show tln^ broad a> well 
as the detJiiled structure of the Arbuckle uplift. The rentral part of the uplift 
east of Washita River is composed of several broad, shallow folds. In tlic axial 
parts of the anticlines great thicknesses of massive Camhio-OidoN ician limestones 
are exposed and are generally but slightlv flexed. The thitmei- arnl -ott< r Silu- 
rian, Devonian, and Carboniferous rocks in the intervening' syn< Tun-. Ii;i\e Krcn 
crumpled into many small folds. These synclines are luoken. in mn^ral huiLii 
tudinalW, by many faults. Since the faultintr erosion has so icmoxrd tlie -imia 
that only parts of these numerous small folds in tla^ h loader -^\ m jiin >. ;iir now 
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preserved. The essential features of the folding and faulting will be described, 
beginning with the north side. ' 

Iluntaii anticline. — On the northern side of the Arbuckle uplift, beginning 
in the vicinity of Hunton and extending northwestward, the rocks have been 
bent into a broad and low upward fold, which is sharply flexed and faulted on 
the northern side and faulted throughout the southern side. In its western part 
it is 15 miles in breadth and extends over almost half the width of the Arbuckle 
Mountain district. Eastward the fold grows gradually narrower for 20 miles, 
where it is contracted more abruptly by the axial pitch of the rocks and by the 
oblique faulting. The faulting upon the northern side of this fold is local, the 
fractures bearing generally east and west at various angles to the axial trend of 
the main anticline, but in most cases across or oblique to the strike of the forma- 
tions. The longest of these faults, however, follows the strike of the beds in 
the northwest side of the fold. The displacement of the beds due to this fault 
decreases northwestward. Near the southeastern end the whole of the Simpson 
formation is displaced, bringing the succeeding Viola limestone against the 
Arbuckle. Some of these local faults extend from the thick Ordovician limestones, 
across Silurian and Devonian strata, into the Carboniferous shales, and the rocks 
upon the north are generally depressed with respect to those upon the south in 
the direction of the dip of the strata. In T. 2 N., R. 6 E., near the extreme 
northern limit of the uplift, there is a triangular basin of Carboniferous lime- 
stone conglomerate resting unconformably across older Paleozoic rocks. The beds 
are steeply upturned upon the northwestern and southwestern sides, and faulting 
has occurred at the contact of the conglomerate with older rocks, so that the 
rocks are depressed by faulting as well as by folding. The faulting upon the 
southern side is more extensive, with downthrow toward the south. The rocks on 
the southern side of the Hunton anticline are inclined at low angles except 
locall}^ near the faults, where the dips are usually increased. In the axial part, 
and near the western end of the anticline, where it is overlapped and concealed 
by later Carboniferous sti'ata, there are local shallow basins, and at the extreme 
western end a local basin containing rocks of the Simpson formation has been 
faulted down as a triangular block in the Arbuckle limestone. For the most 
part the faults bordering this depressed block bear east and west, with displace- 
ments toward the south. A single fault bearing northeast intersects the faults 
in the axial trend and displaces the rocks downward toward the west. 

Waparmcka syncUne, — A flat and eastward-pitching syndine occurs immediately 
south of the Hunton anticline. In the broad, flat valley of Wapanucka Creek, 
from which it has received its name, its axial part is occupied by Mississippian 
shale. This fold becomes broader and flatter eastward, until it is lost in the Coal 
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Measures northeast of the Arbuckle uplift. Toward the west it contracts by 
faulting upon each side until it prac»tically ceases as a fold in the northern part 
of T. 2 S., R. 7 E. Parts of the syncline may be said to occur along the fault 
which extends through the uplift on the south side of the Hun ton anticline. The 
south limb of the Wapanucka syncline is intersected by man\^ faults, which have 
strikes varying from transverse to dire(*tions parallel with the trend of the folding. 
A striking characteristic of the faulting is that the older and harder rocks, 
including the granite, are displaced to a greater extent than the soft Carboniferous 
shales. On the southern side of the Wapanucka syncline the faults are more 
numerous than on the northern side, and with the exception of a local transverse 
fault west of Wapanucka the depression of the strata due to faulting is in all cases 
toward the axial part of the syncline. 

Excluding the transverse fault referred to, the faults may be considered in two 
classes, viz, those which bear nearh' east and west, and those which trend in 
northwest-southeast directions, more nearly with the strike of the rocks. These 
two classes of faults, however, coalesce, and by their junction augment the displace- 
ment of the strata. Many of the larger faults have vertical displacements of 
several thousand feet, and, where two such approach, the throw is doubly great. 
Two nearly parallel faults approach each other south of Wapanucka, and their 
combined throw brings Devonian shales almost in contact with the granite, 
concealing 8,000 feet of Cambrian, Ordovician, and Silurian strata. 

The faulting in the northern side of the syncline bears nearly N. 7n K., 
intersecting the older rocks almost at right angles to their strik(\ and th(' rocks 
in all cases are depressed southward toward the axis of the syncline. The 
displacement due to faulting in the northern limb of the Wjipanucka syiuline is 
less than that on the southern side, and as a conseciuence the n'suitnnt tlirow 
west of their junction is downward toward the north, alon^- the axial t/crul of 
the fold. 

Belton anticline. — The elongated granite area which extends from tlu* soutli- 
east end of the Arbuckle uplift northwestward beyond Helton occupies the axial 
part of a poorly defined anticlinal fold. Both sides of this fold have ]>een faulti^d 
in such manner that the rocks represented in it occupy only the axial pjirt. Tiie 
stratified rocks now in this fold above the granite consist of massive (anihrian 
and Ordovician limestones which are folded only to a nuHliMtite dcH^rce and 
which strike toward the fault at various angles. Near tlu^ faults on t iiln r <i(le 
of the fold the beds are usually more steeply inclined toward tin* fault or hxally 
folded. In places, however, only a slight increavse in dip i< all the (li>(uil»an<e 
to be noted on account of the fault. The contacts betweiMi the Liianitc and linn^- 
stones, with the exception possibly of that at the w(\st (muI, an^ niarke<l hy faiili^, 
and on both northern and southern sides the stvatitied rock> air .1, piv^-..! 
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with respect to the igneous mass, and the dip near the fault is usually toward 
the downthrow. The faults marking the limits between the granite and the 
limestone at the east end of the anticline extend westwaixl and bound the long 
block of Arbuckle limestone which constitutes^ the axial part of the fold. The 
rocks upon ea^ti side of this faulted anticlinal block have been depressed with 
respect to the rocks within. The Belton anticline is concealed b}^ Cretaceous 
deposits toward the southeast and by Carboniferous conglomerates toward the 
northwest. 

Mill Creek ayiicUne. — The district of most intricate folding and faulting in 
the Arbuckle region is a narrow strip of country immediately south of the 
Belton anticline in the central part of the Arbuckle uplift. The belt varies from 
one-half mile to 3i miles in width and is as a whole synclinal. The town of 
Mill (?reek, for which the syncline is named, is located near its center. The 
syncline consists of parts of many subordinate folds, bearing generally northwest 
and southeast, in the trend of the Arbuckle uplift, and is bounded upon each 
side by well-defined faults. These bounding faults, as well as most of those in 
the interior of the syncline, trend generally parallel with the main folding of the 
uplift. In no case, however, do the faults follow straight lines for any consider- 
able distance. While the fault lines take the general direction of the major 
folding, the beds usually strike against them on one side or the other, and in 
places on both sides, at angles between 30'^ and 90^. 

The rocks occurring at the surface and involved in the folding and faulting 
include the entire section from the Cambrian to the Coal Measures and have a 
thickness approximating 10,000 feet. The rocks exposed in the smaller folds are 
for the most part the thinner and softer formations of the Silurian, Devonian, 
and Carboniferous. It is probable that these folds in the higher rocks are minor 
crumplings which were developed in the axial part of the syncline, above the 
broader trough of the thick and hard deep-seated limestone, before the faulting 
occurred. These massive limestones exposed in the eastern part of the fold are 
for the most part gently inclined, approaching the faults upon each side at wide 
angles. The faulting, especially in each side of the fold, is very extensive, and 
in places brings the Carboniferous rocks in contact with the Oixlovician and the 
upper Ordovician strata against the granite, showing displacements of several 
thousand feet. 

For the most part the folding and faulting occurred before the deposition of 
the Carboniferous conglomerate which extends across the western end of the fold. 
Certain faults in the vicinity of Mill Creek and near Buckhorn, however, occurred 
since the deposition of the conglomerate, which is involved in the disturbances. 

Parts of folds in Cambrian and Ordovician limestone occur faulted against 
the granite at the extreme southeastern end of the uplift. So large an area is 
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overlapped and concealed by Cretaceous ntrata that the relations of these parts 
of folds to other structures can not be determined. Parts of two flat irregular 
synclines are represented and the faulting appears to follow their axial trends. 
Near the east end of the limestone exposures the 5,000 to 6,000 feet of Arbuekle 
limestone is cut at right angles to the bedding and brought against the granite. 

Tinh/yiningo anticline. — South of the Mill Creek syncline and forming tte southern 
part of the Arbuekle Mountain region is a broad, flat fold called the Tishomingo 
anticline. The large granite area lying northwest of Tishomingo occupies the 
axial part of this anticline. Above the granite and upon its western side the 
whole section from lower Cambrian to Carboniferous is exposed, pitching west- 
ward at an angle of about 10^. The northern limb of this anticline is for the 
most part displaced and concealed by faulting. A large part of the southern 
limb of the fold is also concealed by faulting from the vicinity of Wyatt east- 
ward. Bordering the granite on the south side, this fault cuts the whole section 
of stratified rocks from Cambrian to Carboniferous, and displaces them in such 
manner that the formations rest consecutively against the granite. North of this 
fault, which extends along the strike of the rocks from the granite westward to 
Washita River, the rocks dip generally at low angles toward the west and 
southwcvst. On the southern side the rocks strike approximately with the trend 
of the fault and dip steeply toward tlie southwest. Northeast of Dougherty the 
Tishomingo anticline contracts and separates into two minor folds, the north- 
ernmost of which pitches rapidly downward toward the northwest and is lost 
beneath late Carboniferous conglomerate which overlaps older sodiinmts. Tlio 
second fold is the western extension of the central part of tho anticline. Tlio 
rocks in the axial part pitch northwestward at an angle of aljout tO oast of 
Dougherty, and rise again at about the same angle northwest of tho Naiiio plaoo. 
This fold continues northwestward, expanding slightly, until it also is ooncoahd ))v 
late Carboniferous and recent river deposits. 

Two to 5 miles northwest of Dougherty, and south of tho wost(M-n oontracti'd 
end of the Tishomingo anticline, is a peculiar dome-liko antidino l(\ss than a niilo 
in width, with north-south axis. The occurrence of this local fold (lollooi> iho 
Tishomingo anticline slightly northward. On the nortlnvistorn and >outiioast( rn 
sides of this dome-like anticline there are small synolinos. and their >hMrj) north 
ends rise in the south side of the Tishomingo antiolino. Tho ^oiithnri ])jirt of 
this dome-like anticline is concealed by the sand and silt deposits in the \;ill.\ K^i 
Washita River. 

W(w/iifrf Hynrline, — Just south of the Tishomint^^o antidino. ncnr \\\v \nA\\{ 
where Mill Creek crosses the large fault, is a faulted southorn linih of .i -\iiv IImc 
It is also a part of the northern limb of a narrow antiolino whii h tr< mU low.n I 
the northwest and approaches and is cut by tho fault oast of tho rmin oi W ;> 
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S., R. 4 E. This broken anticline is probably a part of the Arbuckle anticline 
described below. A local narrow synclinal fold occurs on the northern side of 
the same fault in sec. 2, T. 3 S., R. 3 E., and its southern limb is faulted 
downward and concealed. These two parts of s^mclines are similarly related to 
the Tishomingo anticline and trend in the same direction, but the fault conceals 
their true relations. The second small syncline rises toward the west and then 
descends near the western side of T. 2 S., R. 3 E., becoming a part of the deep 
Washita syncline, which lies beneath the valley of Washita River northwest of 
the gorge in the Arbuckle Mountains. 

The southern limb of the Washita syncline is steeply upturned. The beds 
exposed south of the river valley dip toward the northeast at angles varying 
between 40^ and 70°. In the northeastern side of the fold, east of the dome-like 
anticline described in connection with the Tishomingo anticline, the rocks are 
inclined toward the southwest at angles of about 30°. Nortliwest of the dome- 
like fold the dips are steeper. It is believed that the southern extension of the 
dome-like anticline does not pass beyond the axis of the syncline, since the 
exposed rocks in the southern limb show no indication of transveree stresses. 

The sand and silt deposits of Washita River conceal the axial part of the fold, 
which contains a thick section of Carboniferous shale. The northwestward extension 
and probably a large part of the Washita syncline is covered by overlap of late 
Carboniferous conglomerate, which conceals the westward extension of all the 
large folds of the Arbuckle uplift. 

Arhuckle anticline, — South and west of Washita River is a broad and steep- 
sided anticline which is occupied by the Arbuckle Mountains proper. The fold 
converges practically to a point east of Washita^River, and pitches steeply eastward 
between converging faults. Northwestward the fold expands until it reaches a 
width of 15 miles at the western end of the mountains, where the rocks involved 
in 'the folding are overlapped and concealed by Pennsylvanian and "Red Beds" 
conglomerate. Section AB on the map (PI. I), drawn across the west end of the 
fold, illustrates the character of the structure. 

The rocks near the northern and southern borders dip at angles of 30° to 70°, 
while in the axial part of the fold, especially through the broader western portion, 
the inclination of the thick Cambro-Ordovician rocks is usually much lower, 
though locally variable. In the eastern part, near the Washita River gorge, the 
folding has been more intense. Only the general features of the structure have 
been worked out and shown on the accompanying small-scale map. 

In the axial part of the anticline, near the center and the western end, are 
two unsynmietrical dome-like structures in which pre-Cam!)rian igneous rocks are 
exposed. The rocks in the northeastern sides of these domes are more steeply 
inclined, besides being faulted. Tho more easterly of these elevations, known 
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locally as the East Wooded Hills, is the smaller, and is bounded on the northeast 
by a curved fault, giving the igneous area a rudely crescent-shaped outline. The 
massive Cambrian limestone on the east side dips away from the igneous mass 
in the direction of the downward displacement. 

The more westerh' dome-like elevation of the sti*ata in the Arbuckle anti- 
cline, known locally as the West Wooded Hills, is broken on the northern side 
b}' a number of faults which have approximately the same direction as the 
trend of the fold, and on the southwestern side by a single fault near the 
western end. "Four faults have been located on the northeastern side. The two 
faults which border the granite are gently curved or fluted and the Camlirian 
limestone is displaced downward toward the north. The vertical throw can not 
be accuratel}" estimated, but it is probably not less than 500 feet where the 
Reagan sandstone is concealed. The second two faults have caused greater dis- 
placement of the strata. They are near together, are nearly parallel, and con- 
verge at the western side of sec. 12, T. 1 S., R. 1 W. Between these faults a 
narrow wedge of the Simpson formation is thrown down between massive strata 
in the lower part of the Arbuckle limestone. A fault in the strike and south- 
east of the depressed wedge of Simpson limestone cuts the southeastern lobe of 
the igneous mass, throwing the Cambrian limestone down on the southwestern 
side of a tongue of porphyry. It is presumed that this is the southwestwjird 
extension of the more northerly of the two faults above referred to. The fault 
on the southwestern side of the West Wooded Hills has a more easterly iuaiini^^ 
than those on the northeastern side. Toward the east it enters the oranite and 
is lost to view. Toward the west it passes into the thick Cainbro-Ordovieian 
limestone and probably beneath* the overlapping Carboniferous coiiolonnMati*. 
The bearing of this fault is oblique to the strike of the rocks, and the displace- 
ment of the strata is downward toward the south, concealing;- tlu* K(»aoan sand- 
stone. The beds on each side, especially those near the base of tlie section, 
strike against the fault at high angles. 

Local folding and faulting have occurred near the border of the Carbonifer- 
ous conglomerate east of the West Wooded Hills. A strike fault in this distiici 
separates the Viola limestone from older formations on the west. It is e\ Ident 
that the displacement of the rocks on the northeast side is downward witii res|)(Mt 
to those on the opposite side. Southeastward the fault i)ass(\s hencjith :in nica 
of Carboniferous limestone conglomerate,. which was deposited on enxlrd c(Ilic^ 
of the Cambrian and Ordovician rocks after the folding and faultinu in tlii> dis- 
trict occurred. Farther toward the southeast and extendinu; to A\'a>hii:i Ivi\( r it 
is believed that the same fault continues in the strike of the Sinip^cn forMiaficn. 
Its exact location, however, is difficult to determin**. The displacenicnt a|»|M :ir«> 
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to increase southeastward, since the Simpson formation becomes gradually thinner 
in this direction by the loss of lower beds, until only a remnant of its thickness 
is present where its outcrop approaches Washita River. In the river valley the 
fault cuts across the Washita syncline, bringing successively Silurian, Devonian, 
and Carboniferous rocks in contact with the Cambro-Ordovician Arbuckle forma- 
tion. East of Washita River the throw decreases, and practically ceases near the 
southeast corner of sec. 29, T. 2 S., R. 3 E. From approximately the same 
place a fault already described extends through the south limb of the Tisho- 
mingo anticline. The displacement of the rocks of this fuult, ho^yever, is down- 
ward toward the south. 

A second fault occurs in the rocks north of the East Wooded Hills. It joins 
the first near the western side of sec. 24, T. 1 S., R. 1 E., and bears toward 
the west, with downthrow toward the south. Thus between the two faults there 
is an obtuse wedge of older rocks which has been elevated with respect to the 
formations that occur on opposite sides of the faults. 

It has been explained that the Arbuckle anticline near the crossing of 
Washita River and beyond tow^ard the southeast is much contracted and strongly 
folded and faulted on both sides. The faults on the northern side have been 
described. On the southern side the disturbances are more complex and are difficult 
to interpret. Two and possibh' more faults cross Washita River nearly in the 
trend of the folding, and converge toward the southeast near the southern side 
of sec. 31, T. 2 S., R. 3 E. The resulting displacement, when they converge, is 
such that Carboniferous shales are thrown down on the south and brought in 
contact with Ordovician limestones. In sections 32 and 33 of this township 
the same shales are faulted against Ordovician rocks, but on the northern side. 
A fault transects the fold obliquelj' to its trend, bearing southeast from the 
northern side, and approaches and seems to join the above-named converging faults 
near the southeast corner of section 32. Here it turns eastward in the south 
side of the narrow pitching end of the Arbuckle anticline, dividing Carboniferous 
rocks lying on the north from Ordovician limestone on the south. 

Near the southern side of section 34 a narrow fragment of massive Arbuckle 
limestone a half mile in length is apparently projected into the Mississippian 
shales. The limestones are steeply upturned and the shales in exposures near by 
are intimately crumpled and slickensided. An attempt at explanation of the 
forces which produced the disturbances of the rocks would not be satisfactory 
without further detailed work, but it appears that there have been movements 
of the strata along the fault planes in the trend of the folding and that the 
long and narrow wedge of limestone referred to above has been thrust into the 
Carboniferous shales. 
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The rocks in the southern limb of the Arbuckle anticline have been 
crumpled to a small extent, apparently by forces acting in the direction of the 
trend of the fold. Local transverse folds occur in the strongly tilted southern 
limb of the anticline, and two of these are faulted. One instance was noted near 
Woodford and the other 6 miles east. The trend of the one is toward the north- 
east, while that of the other is toward the northwest. In each case the faults are 
traceable from the Carboniferous shales on the south into the thick Ordovician 
limestones on the north by means of the discordant contacts and local crumpling 
of the strata, due to the lateral drag on either side. Between these faults, which 
approach each other almost at right angles, the triangular block of strata has 
moved southward, or upward, with respect to the rocks on the opposite sides of 
the faults. 

NOTES ON THE OCCURRENCE OF ORE DEPOSITS OR PRECIOUS METALS 
IN THE ARBUCKLE MOUNTAINS. 

It has been shown in the discussion of the stratigraphy of the Arbuckle 
Mountains that all of the igneous rocks, including the dikes, were formed in 
early Cambrian or pre-Cambrian time, and that they pro!)ably suffered long 
erosion before the oldest sedimentary rocks were deposited. The various classes 
of igneous rocks, including the dikes, show no indication of faultin<r. lissuring, 
or shearing along their contacts with one another. On the contrary, iIkmc is cvorv 
indication that the intrusions of granite-porphyry, aplite, or diabase as now exposed 
occurred at great depths, and that no occasion ha^i been giviMi for th(^ j)assa^(' of 
meteoric waters which would cause replacement or mineralization of (he roeks aloiiLf 
their contacts. 

It is true that the igneous rocks, as well as the stratified rocks, of xho Arhurkle 
region have been extensively faulted, but these faults oeeurnd lono- >in,(» thr 
formation of the igneous rocks, and they have nothint^- to do with the relation^ 
of the different kinds of igneous rocks with one another. All the fault contact- 
between the igneous and stratified rocks have been eai'cfuUy traced, hut no indi- 
cation of the mineralization of the rocks or the occurrence of on» deposits of anv 
consequence along them have been noted. There is nothing- in the t()})0(rraj)hv to 
aid one in tracing lines of faulting in the igneous rocks, and they aie ><> deej)l\ 
weathered or concealed by soil or surficial sand that a structural f. atuic can not 
be traced for any considerable distance. 

Many of the dikes, chiefly those of diabase cutting the granite, ha\c Immh ])r(w- 
pected at various times for the precious mebds without any -Ih»\\ i^\: piniii. :ind 
the sum of all information obttiinable gives no assunuice that on <•: nici:il (h po-itv 
of any value can be found in the region. 
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NOTES OK THE GEOIiOGY OF THE CRIKER HIIiLS. 

Fifteen miles south of the Arbuekle Mountains and 6 miles southwest of 
Ardmore is a small uplift, locally known as the Criner Hills, in which are exposed 
all the formations occurring in the Arbuekle uplift except the pre-Cambrian 
igneous mass, the Keagan sandstone^ and the lower part of the Arbuekle 
limestone. 

STRATIGRAPHY. 

The formations occurring in the Criner Hills include a complete section from 
near the top of the Cambrian up to the Carboniferous, and they are found to 
contain in all respects the characters appearing in the same formations in the 
Arbuekle Mountains, described above. A detailed description of their lithology, 
therefore, is not considered necessary in this place. The location and areal extent 
of the formations may be seen on the map. 

TOPOGRAPHY. 

Physiographically the Criner Hills are the Arbuekle Mountains in miniature. 
Composed of the same formations steepl}^ folded and exposed to erosion in early 
Cretaceous time, the district was reduced to a low plain and submerged. In com- 
paratively recent geologic time the Cretaceous deposits were removed, again 
exposing the older rocks to the action of erosion. It will be observed that the 
Criner Hills lie in an angle formed by Hickory Creek and its tributaries, and 
are bounded on the northeast and southwest by Cretaceous sand, the bas^ of 
which, if continuous, would fall practically in a plain cutting the crests of the 
hills. In fact, a remnant of the Cretaceous sand may yet be seen on Carboniferous 
rocks at the southeast end of Criner Hills. Since the removal of the Cretaceous 
sand erosion has gone on more actively in the soft Carboniferous rocks than in 
the older and harder rocks, thereby developing the hills. 

The plain at the hn^e of the Cretaceous which falls in the crests of the 
Criner Hills is the same as that which marks the high lev^els of the Arbuekle 
Mountains. It was produced by the base-leveling erosion which advanced north- 
ward with the sea across the region in early Cretaceous time. 

Like the larger streams in the Arbuekle region. Hickory Creek and its 
larger tributaries in the vicinity of the Criner Hills were imposed on the older 
and variably hard rocks from formerly established di*ainage channels in the more 
homogeneous southeastwardly inclined Cretaceous strata. Thus, like Washita 
River in the Arbuekle Mountains, Hickory Creek cut into the rocks of the 
Criner Hills, and is still deepening its gorge across the hard Ordovician lime- 
stones as erosion of the softer strata of the surrounding region continues to lower 
its surface below the plain of the Criner Hills. 
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The minor details of Criner Hills topography depend upon the character of 
the rocks composing the exposed formations. As in the Arbuckle Mountains, 
the Arbuckle limestone, being a massive and comparatively homogeneous forma- 
tion, makes irregular ston}- hills, while the Viola and Hunton limestones, con- 
sisting of thinner though comparatively harder beds, make oval and smooth hills 
and ridges. The Sylvan shale is invariably in valleys or swales, and the Simpson 
formation, which is in large part composed of soft rocks, is usually occupied by 
valleys and lower hill slopes. 

8TRU(TURE OF CRINER HILLS. 

The relations of the Pennsylvanian beds to the older rocks are essentially 
the same as in the Arbuckle Mountains, so far as could be determined by a 
general survey. The Sycamore limestone and Caney shale of the Mississippian 
oc*cur infolded with the older rocks, and it seems evident that in this area, as 
elsewhere in the Arbuckle Mount^iin region, active disturbances of the rocks did 
not occur until about mid-Carboniferous time. Sufficient fossils, however, were 
not obtained to determine the position of the lowest Pennsylvanian beds exposed 
in the district. 

There is a pronounced unconformity at the base of the Coal Mt^asures strata 
across the northwestern end, in a large portion of the northeast(Mn s'ldo, and tit 
Ihe southeastern end, of the hills. The lowest exposed beds of the ( ojil Mpasurc^ 
consist of gritty siliceous limestone, sandstone, and shale interljoddcMl, and roaisc 
limestone conglomenites. The entire southwestern side, howevoi . and a jjart of 
the northeastern side are marked by faults. The extent of displaci'mcnt on the 
southeastern side is not determinable. The older rocks of the hills imkI abruptly 
in a definite but low escarpment, at the base of which a number of lar^c spriuirs 
i•^^ue. As shown b}' the exposures, the rocks in contai^t at the ba>e of the 
e>carpment consists of Coal Measures shales, calcareous trrits, and saiidstom^^. 
and dip usually toward the southwest. In the area west of Hickory Creek. 
except that part bordering the stream, a flat, fertile plain extends to the* basr of 
the eM-arpment. 

The rocks of the Criner Hills structurally compose ])arts of four folds. All 
thi"ie folds are intersected by faults and are bounded on one oi- inoie sides hy 
afj overlap of Carboniferous deposits. 

The larger of these folds includes the northwestern half of the hilU and i> 
a north-eastward -dipping monocline or the broken southiMii linii) of a ^\ nc line. 
Alonjr and near the southwestern side the lowest exposed ])e(ls of the Arhuekle 
!;;ii<--tone are nearly flat and are* locall}" deflected downward at l(»\v anL'le^ towaul 
V,*' fault which lx)unds the hills. It is interpreted that this local ^oiiiliwi st\Nar*l 
d'rfl«-xtion of the rocks is due to the drag in the downward displaeeinent on the 
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opposite side of the fault. There are no means by which the extent of displace- 
ment of the strata along the southwest side of this fold can be determined. It 
is reasonable, however, to consider that the throw is not so great as the discord- 
ance in strata now in contact at the fault would indicate, but that it is, in part 
at least, due to an unconformable overlap of Carboniferous upon the folded and 
eroded older rocks before the faulting occurred. 

A fault also bounds the northeastern side of this fold. It bears S. 25^ to SO'^ 
E. from the northwest corner of the hills, oblique to the strike of the rocks and 
to the trend of the hills. The strata on the east side of the fault have been 
thrown down with respect to those on the west side. The axial part of a syncline 
occurs east of this fault, near the north end of the hills. The lowest rocks 
exposed here are Devonian (Woodford) cherty shales, which occur in contact with 
Ordovician (Viola) limestone on the opposite side of the fault. Near the north 
side of sec. 22, T. 5 S., R. 1 E., the fault crosses the axis of this syncline, and 
toward the southeast successively lower formations approach the fault on each side. 
This fault joins that in the southern boundary of the hills near the crossing of 
Hickory Creek. The downward displacements of these faults are in opposite 
directions, and it is evident that in the latter fault the displacement is greater, 
since it continues downward toward the southwest, be>'ond the junction of the 
faults, and to the southeast end of the hills. From Hickory Creek southeastward 
the inclination of the older rocks of the hills is 45^ to 50^ NE., while the 
Carboniferous rocks dip 26^ to 30° SW. 

East of the above-described fault, which cuts the hills diagonally, the older 
rocks comprise a remnant of an anticlinal fold, which trends approximately N. 
20^ W. The upper part of the Simpson formation is exposed in places both east 
and west of Hickory Creek, and the succeeding Viola limestone outcrops in large 
bodies on each side, making the southeastern part of the Criner Hills. Still higher 
formations, the Sylvan shale and the Hunton limestone, occur at the northwestern 
and southeastern ends of this broken fold. In the northwestern end they are 
terminated by faulting and overlap of the Carboniferous conglomerate, and at 
the opposite end apparently only by overlap. Faulting has occurred in the axial 
part of this fold also. At the crossing of Hickory Creek, in the SW. i sec. 35, 
T. 6 S., R. 2 E., the Simpson formation is exposed only in the southern limb of 
the fold. It appears that the fault follows approximately the strike of the fold, 
and that the eastern limb has been thrown down with respect to the other. The 
dip of the rocks in the Simpson formation here is 80^ SW., while on the opposite 
side the Viola limestone is nearly as steeply inclined in the opposite direction. In 
the eastern half of sec. 36, T. 5 S., R. 2 E., there is a small area of Silurian, 
Devonian, and Mississippian rocks, surrounded unconformably by Coal Measures 
7800— Ko. 31—04 i 
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strata. It appears to be a part of the northern limb of the anticline above described. 
The rocks dip toward the northeast, and are nearly in strike with the same 
formations at the southeastern end of the Criner Hills. 

The Carboniferous rocks on the northeast side of this anticline have suffered 
folding, and near the contact with the older rocks are generally steeply inclined 
and dip toward the northeast. East of Hickory Creek dips of Carboniferous 
rocks at and near the contact vary from 25^ to 40^, while the older rocks dip at 
greater angles and in places in different or opposite directions, indicating a great 
unconformity. Immediately east of the road at its crossing of Hickory Creek, 
near the west side of sec. 35, T. 5 S., R. 2 E.. the contact is evidently upon a 
fault. At this place the SiiJ^son formation dips toward the southwest, while 
the dip of the Carboniferous is 40^ in the opposite direction. Farther southeast, 
and in the opposite side of the axis of the fold, the Viola, Sylvan, and Hunton 
formations dip northeast, in the same direction as, but at higher angles than, do 
the overlying Carboniferous strata. West of Hickory Creek, at the base of the 
Coal Measures deposits, is a strong unconformity which is probably in part due 
to faulting. The beds near the base are variable in character along this contact. 
In some places they appear to be chiefly shale, while in others, especially in sec- 
tions 22 and 27, are coarse limestone conglomerates consisting of pebbles of the 
same nature as the limestones of the Criner Hills. 

ARDMORE BASIN. 

The region between the Criner Hills and Arbuckle Mountjiins may l>o char 
acterized as the Ardmore trough or basin. The rocks consist of shale, limestone, 
limestone conglomerate, and sandstone, of Coal Measures age, and lune hecn 
strongly folded. The trend of the folds is northwest and southeast, t^tMierally 
parallel with the Arbuckle and Criner Hills axes. 

The details of the folding have not been worked out, but sufficient ()])serva- 
tions have been made to determine that the rocks have been crumpled into many 
folds, which together constitute a deep corrugated syneline or trough. 

Like the Arbuckle Mountain and Criner Hills ui)lifts, the Ardmoie trou<rh 
is overlapped and concealed toward the northw^est by IVnnsylvanian or "Kcd 
Beds" deposits, and on the southeast by earh' Cretaceous sand. Toward tlie 
south the Carboniferous rocks are also concealed by Cretaceous deposits sepaia(- 
ing them from rocks of the same age in the north Texas coal tichl. 



GEOLOGY OF THE WICHITA MOUNTAINS. 

PREFATORY REMARKS. 

PREVIOUS WORK. 

The Wichita Mountain region was first visited by scientific observers in 1852, 
when Dr. George G. Shumard, who was physician to the expedition, commanded 
by Capt. R. B. Marcy, that explored the North Fork of Red River,^ noted the 
occurrence of the igneous rocks of the mountains and the stratified sediments 
of the surrounding plains. The expedition touched many points along the 
southern side and crossed the northwestern and southeastern ends of the range. 
Captain Marcy mapped a part of the range, his map indicating that the i*ange 
had a northeast-southwest direction, when in fact it trends southeast and north- 
west. The mountains and streams with one exception, still retain the names 
then applied. Tepe Creek was designated Spring Creek, and Tepe Mountain is 
evidently the eminence named Mount Webster by Captain McClellan. The names 
now locally used for this stream and mountain are too well established to admit 
change. Doctor Shumard noted that the sandstones and red clay surrounding 
the mountains were horizontal, and that the sandstone beds, where they approached 
the mountains, contained f ragmental igneous materials. He also observed that the 
granite and porphyry were widespread in the mountains and that they contained 
"veins" of greenstone and quartz. 

In 1899 Dr. T. B. Comstock and Mr. W. F. Cummins made a reconnais- 
sance of a part of the Wichita Mountains.* Doctor Comstock had recently sur- 
veyed the "Central Mineral Region" of Texas, in which the older igneous and 
Paleozoic rocks occur, and his interpretations of structure and geologic relations 
made there were extended to the Wichita region. He assumed that the geology 
of the central Texas region — 200 miles distant from the Wichita Range and sep- 
arated from it by little distorted Carboniferous and Permian strata — was a key 
to its geologic interpretation. In the igneous masses of the Wichita Mountains 
post-Cretaceous structures were apparently recognized corresponding with those 
which were claimed to occur in the Texas region, where undisturbed Permian 



a Senate Ex. Doc. No. 64. 32d Cong., 2d sess., Washington, 1853. Appendix I>. 
6 First Ann. Kept. Texas Geol. Survey, 1889, pp. 319-328. 
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strata surrounds the mountains and no Cretaceous rocks are known. Doctor Com- 
stock classed the granite-porphyries of the Carlton Mountains, the gabbro, and 
the diabase as lavas representing stages of eruption, and stated that there were 
flows and remnants of volcanic craters. He correctly noted the occurrence of 
older stratified rocks which were involved in the Wichita uplift, but failed to see 
that the diabase dikes which penetrate the gabbro and granite-porphyry as well 
as the granite are older than the oldest stratified rocks, which are of middle 
Cambrian age. Doctor Comstock named many of the mountains, locating them 
by numbers on his sketch map. Of these only Carlton, Cummins, Quana, and 
Navajoe can be definitelj'^ located. 

In 1891 Mr. R. T. Hill made some general observations on the nature of the 
Wichita Mountains,* attempting to connect them structurally with the Ouachita 
Mountains of eastern Indian Territory. He notes the peculiar topographic fea- 
tures of the mountains and concludes "that their age is not determined," but that 
they are post-Silurian and have developed in part since the deposition of the 
''Red Beds." 

In the fall of 1896 Mr. T. Wayland Vaughan, in making a reconnaissance of 

parts of Kansas and Oklahoma, investigated the older Paleozoic strata on the 

northern side of the range and made a collection of specimens representing^ the 

principal types of igneous rocks of the Wichita Range. These collections were 

studied and reported upon by Dr. A. C. Spencer.* Fossils were collected from certain 

limestones northeast of Tymate Mountain, which proved to be of Ordoviciaii ji^c 

No effort was made by Mr. Vaughan to segregate or map the classes of inni ons 

roc*ks, but his collections enlarged greatly the species of igneous rocks hcfore 

known to occur in the region. Doctor Spencer recognized oubhro, i:r;uiito, 

granite-porphyry, anorthosite, and troctolite. With the aid of a local Mirv( yor 

Mr. Vaughan was able to locate, by reference to land surveys, ])ra(ti(ally all tlio 

mountains of the region which had been named, but none were iiiaj^ped. 

In the spring of 1899 Dr. H. F. Bain devoted a month's time to a ncoimais- 

sance of the Wichita Mountains, giving attention chiefly to a study of the minrral 

resources. His report^ on the general geolog}' is more complete than i)i'(>\iou> 

publications of the region. Doctor Bain differentiated and dcscrilxHl tln^ main 

classes of igneous rock, including the quartz veins, which in on(» instanc*^ ho found 

were cut by greenstone (diabase) dikes. He considered that the uranit(^ \va-> rru])tr(i 

through the porphyry and affected the Cambrian and Ordovician strata. Tni- 

conclusion seems to have originated from a misinterpretation of <lru(tiiial 'ou 
. _ _ _^ _ 

a Not43« on ii recoil n»iiw*aiu'e of the Ouachita mountain system in Indian Territory: Am. .I..ur. - i.. .; ' - ;j 

1H91, pp. r22-12:^. • ^- ■ 

6 Vaughan, T. Wayland, Geologic notes on the Wicliit^i Mountains, Oklali<»nm, mid tli«' ArhiK k.«- lii "''.'' ^ 
Territory, with report on the igneoua rwks by Dr. A. C. Spencer: Am. <Jeol., vol. ■J4. \sw. \>\k U .y> 

oOeology of the Wichita Mountains: Bull. (Jeol. Soc. America, vol. 11. 19iK). \)\>. 1J7-1 1 J. 
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ditions in Blue Creek Canyon. In this canyon the limestone is faulted against 
the granite-porphyry instead of being cut by a dike of similar rock. Cambrian 
rocks are recognized besides the sequence of succeedintr Ordovician limestones of 
great thickness. The classification is substantiated by fossil determinations. Cer- 
tain conglomerates composed of granite, porphyry, and limestone interbedded 
with shales and succeeded by shale and sandy limestone near the eastern end of 
the Wichita Mountains are correctly clat^sed in age as '* later than the Trenton," 
but instead of being older than the ''Bed Beds" (Permian) deposits they are 
evidently contemporaneous with them and form their near-shore phase. Likewise 
the conglomerates of limestone and various igneous rocks in the large valleys 
and along the borders of the Wichita and Quana groups of mountains are Per- 
mian, if the "Red Beds" are to be so classed. Beneath a zone of weathering 
these deposits are partially consolidated and in places associated with red clays 
and grits, as explained in the discussion of Permian rocks in the pages following. 
Along the south side of Quana Mountain, in the valleys of the larger streams, 
are recent surficial deposits of gravel and sand, worked over in part from the 
''Red Beds" conglomerate, which may be mistaken for the conglomerates in a 
general reconnaissance. 

WORK OF THE UNITED STATES GEOLOGICAL SURVEY. 

The writer, assisted by Mr. C. N. Gould and Mr. E. O. Ulrich, mapped the 
geology of the Wichita Mountain region in the latter part of the season of 1901. 
The land had been cleared of all improvements, except the occasional inclosures 
on the allotments to the Indians, preparatory to the opening of the country to 
homestead settlers. It was devoid of inhabitants outside of the few small towns, 
except occasional Indians and prospectors. Recently the quarter- section and 
section corners had been reestablished for the purpose of ready location of 
homesteads. This region, outside of the mountains, is an open and practically 
featureless plain, and the mountains are almost bare, so that conditions for rapid 
and accurate geologic mapping were very satisfactor}\ 

With the assistance of Mr. Gould all the known igneous areas and the contacts 
between the igneous masses and the formations of stratified rocks were mapped by 
traverse surveys, checked by locations on section and quarter-section corner stones. 

Mr. Ulrich devoted his time to a study of the Cambrian and Ordovician 
rocks. An abundant collection of fossils gave means by which the rocks were 
correctly classified, as well as correlated with the Cambrian and Ordovician for- 
mations of the Arbuckle Mountains. The lithologic similarity of these rocks to 
the formations of the Arbuckle region, and the duplication of fossil remains, are 
so nearly complete that faunal lists of the Cambrian and Ordovician of the Wichita 
Mountains are not considered necessary. 
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PHYSIOGRAPHY OF WICHITA MOUNTAIX REGIOX. 

The Wichita Mountain region consists of collections of mountains, hills, and 
knobs extending from Fort Sill, in the Apache Indian Reservation, northwestward 
to beyond Granite, in Greer County, Okla., a distance of 65 miles. From the 
vicinity of Fort Sill the northern and southern limits of this peculiar collection 
of mountains diverge until, near the center, the outlying knobs upon each side 
are 30 miles apart. Continuing northwestward the range gradually contracts 
and ends in small collections of low mountains or knobs northwest of the town 
of Granite. The region is thus symmetrical in general outline, but not so in 
the arrangement, size, and form of the mountains which constitute the I'ange, 
or, more properl}'^ speaking, the groups of mountains. The groups of mountains 
composing the range with one exception, many of the individual mountains, and 
numerous knobs and points of granite and other igneous rocks are surrounded 
and separated by the nearly level and smooth plain of the "Red Beds" which 
extends southward across Oklahoma into western Texas. 

WICHITA MOUNTAIN GROUP 

The largest of the groups of mountains that compose the Wichita Range 
is the? Wichita group, from which the range has received its name. It extt^ncls 
from near the northwest corner of the Apache Reservation northwestward a!)out 
25 miles, and consists of many rugged and irregular granite mountains, the most 
prominent of which are Mounts Scott and Baker, near the southeastern and 
northwestern ends, respectively. On PL III is a view of the southeastcMii part 
of this group from the plain of Medicine Creek, looking toward the southwest, 
and showing Mounts Scott and Sheridan. Mount Sheridan is al)out 4 miles west 
of Mount Scott. Between Mount Sheridan and Mount Baker and Haystack 
Mountain, at the west end of the group, are many unnamed mountains and peaks 
of sharp outline, separated by narrow, rugged passes. On PI. IV, B^ is a view 
of the northwestern end of the Wichita group, showin*,'- thi^ sharp, serrated 
outline of the mountain crest. Near the source of Medicine Creek an arm of 
the Wichitas extends northward, ending in Saddle Mountain. Saddle Mountain is 
separated from the main Wichita'group by alow pass, wliicli is traviMsed In one 
of the large branches of Medicine Creek. Though the hivrhe^t jx^ak-; in thi^ 
group rise to elevations not exceeding 1,500 feet above the horderinu- plain, they 
are difficult of ascent because of the steep and rugged slopes, wliich arr stirwn 
with large angular granite bowlders. 

The Wichita group of mountains is separated from the Quana ^Iumit:iiii-r«»n 
the south by a wide, plain-like valley, which descends with vcm'v c^um i^i;hlr<t'0viii 
Militarv Pass, 2 miles east of Oriana, to the western end of the Carlton >lMiiiitM;*r-.,.' 
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where it divides, the northern arm passing down a branch of Medicine Creek 
between Carlton Mountains and Mount Scott, while the southern arm extends to 
the plain down Beaver Creek. The sources of West Cache Creek occupy the 
western half of this valley and flow southward through gorges near the middle 
of the Quana Mountains. 

This intermontane valley, like most other valleys of large size in the Wichita 
Mountain region, was formed during the deposition of the "Red Beds," of pre- 
sumably Permian age, and has been resurrected and to some extent modified by 
more recent degradation. Many remnants of the "Red Beds" conglomerate yet 
remain in this valley between the present shallow drainageways from Military 
Pass at the head of the valley and the plain to the east upon each side of Carlton 
Mountains. From the same pass a wide embayment, partially filled with con- 
glomerate and red clay deposits, opens southwestward, descending 200 feet or more 
to the general level of the plain about Oriana. 

QUANA MOUNTAIN GROUP. 

The Quana group, like the Wichita, is an elongated collection of granite 
mountains and low peaks about 14 miles in length. Though like the Wichita 
group in character of rock and topographic features, the individual mountains 
are lower, and none of them, it is believed, rise more than 800 feet above .the 
general level of the plain bordering the mountains upon the south. The Quana 
group is separated into an eastern and a western part by gaps near the center, 
through which the three branches of West Cache Creek flow. The two westernmost 
and largest branches cross the mountains in narrow and deep gorges, while the 
other traverses an old, wide, and flat valley that originated contemporaneously 
with the intermontane valley which lies north of the Quana Mountains and with 
which it is connected. Remnants of the "Red Beds" conglomerates and red clay 
deposits may yet be seen in the floor of this valley. 

CARLTON MOUNTAIN GROUP. 

Th.e Carlton group consists of low mountains and peaks which lie between 
the east ends of the Wichita and Quana groups and extend eastward to within 
a mile of Fort Sill. The topographic features of the Carlton Mountains are 
markedly different from those of the Wichita and Quana mountains. The Carl- 
ton Mountains consist of granite-porphyries and old rhyolites, which, unlike the 
granite, break into small angular bowlders and fragments upon weathering, giving 
rounded and comparatively smooth topographic forms. The general effect is like 
that produced by a topographically young region composed of homogeneous soft 
rocks — ^mountains composed of numerous ridges and spurs separated by V-shaped 
Talleys. 
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The outline of this group, as well as of its separated members, like that of all 
the other groups of the region, was established by marine degradation at a time 
when the Permian sea stood with its shores at the approximate position of the 
*'Red Beds" and porphyry contact. 

From near the center of the group an arm projects southward and ends in 
Signal "Mountain, the highest peak, which rises about 800 feet above the plain. 
A sing^le mass of hills is sepamted from the main group on the southwestern side 
by an inlet of the ''Ked Beds" plain which extends up the valleys of Wolf Creek 
and joins the broad upland valley between the Quana and the Wichita mountains. 
The most noteworth}^ feature of the Carlton Mountains is Medicine Bluff, at the 
extreme east end, about a mile west of Fort Sill (see PI. III). Here Medicine 
Bluff Creek flows against the north side of the porphyry mountain, making 
perpendicular bluffs 100 to 400 feet high and about half a mile long. 

RAQOEDY MOUNTAINS. 

West of the Wichita and Quana mountains and extending southwest to 
Navajoe, in the valley of the North Fork of Red River, is a scattered group of 
mountains and hills, the individuals of which are separated by the '"Red Beds'' 
plain. To this group the name of Raggedy Mountains has been applied. Twin 
and Navajoe mountains, in the southwestern part of the group, are the only moun- 
tains to which names had been given when the region was surveyed in tho fall 
of 1901. Contrary to the arrangement of the Wichita, Quana, and Carlton 
groups, which have northeast-southwest bearings governed in a iiK^asurc* bv the 
structure, the Ragged^^ Mountains are longest north and south, an ananiiiMni'nt 
which seems to be accidental. Between the WMchita-Quana <ri()nj) and the 
Raggedy Mountains the flat plain is unobstructed. While ^ahhro rocks vouu' to 
the surface across this plain and connect the gabbro of the central mass of tln^ 
Raggedy group with the Wichita, they were completely worn down and sui)nicroc(l 
in Permian time and stand now in the level of the smooth *• Kcd Reds'* plain. 
Southwest from the Quana Mountains there is a broken strin^^ of oranitc knobs 
and hills connecting with the south end of the Raggedy group. 

The central mass of the Raggedy Mountains is composed of ^al)})ro, and is the 
only area of this rock exposed in the region which has not [)oen rcMlucinl almost 
to the present level of the ''Red Beds" plain. These mountains of oahhro lio 
east and southeast of Roosevelt, on both sides of Otter Chock. Pliat i)art of th(^ 
gabbro area of the Raggedy group south of Roosevelt and a frin<:(' around tlic 
more mountainous part are practically in the level of the plain and <(>ii(:iin tliui 
patches of the ''Red Beds" deposits, a remnant of the strata which oih » c\i< ndcd 
over the whole reduced portion. Here and there in the reduced <ral>l)n) :Mr:i;\arc 
mounds and low rounded knobs which have not been affected bv rccciil v'artivc 
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erosioh. The highest gabbro mountains lie on each side of the Upper Narrows 
and rise to elevations of 600 to 800 feet above the level of the plain. Iron 
Mountain is a knob in an arm of gabbro extending northeast of the Upper 
Narrows and is cut oflf from the mountain mass by a wide, flat divide. The 
detached elongated area east of Roosevelt makes low rounded hills 100 to 200 
feet in height. 

On disintegrating the gabbro breaks into bowlders in a manner similar to 
the granite, but they are generally smaller and rounded and give rotund topo- 
graphic forms similar to the porphyry topography of the Carlton Mountains. 

The northern and southern parts of the Raggedy group are composed of 
isolated granite mountains and knobs set in the smooth "Red Beds" plain. 
Many of the smaller ones rise abruptly 100 feet, more or less, above the red 
sediments of the plain, with evenly cuiTed boundaries and steep sides, and have 
the appearance of nearly submerged peaks. In fact, they were islands in Permian 
time, and many — probably all— were submerged. There is no reason to doubt 
that these isolated areas, as well as mountain groups of igneous rocks, are con- 
nected beneath the "Red Beds" and formed peaks and knobs of a single broad 
range which were partly or wholly submerged and separated by the Permian 
sediments. 

A peculiar feature of the Raggedy Mountains is that Otter Creek flows across 
the central part of the group and has cut through the more rugged gabbro and 
granite mountains, making narrow, sharp gorges known as the Upper and Lower 
Narrows. One of the large branches of this creek rises in the northernmost 
group of granite hills and flows across the gently rolling plain and passes the 
sharp gorges of the Narrows, 100 to 200 feet in depth, cut in wider divides which 
separate the higher knobs or peaks of the mountains. The only inference apparent 
at this time concerning the peculiar course of Otter Creek through the Raggedy 
group is that it occupied practically its present location at a time when the surface 
of the "Red Beds" plain stood above the divides between higher knobs of the 
igneous mountains in which the gorges of the Upper and Lower Nan*ows are cut. 
At that time the plain was nearly 200 feet above its present position, and as 
general degradation of the land progressed, Otter Creek. was imposed upon the 
gabbro and granite masses which constitute the present Raggedy Mountains. 

DEVILS CANYON GROUP. 

The watershed between Elk and Otter creeks is a low and almost imperceptible 
swell in the plain. This divide separates the Raggedy Mountain group from the 
considerable collection of granite mountains and hills, including Little Bow, Elk, 
Dome, Teepee, Quartz, Suttles, and Devils Canyon mountains, besides many 
unnamed mountains and hills, which may be known as the Devils Canyon group. 
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These mountains lie in the valley of the North Fork of Red River, and the 
channel of the river meanders among them, touching a number of the larger ones. 
The Devils Canyon group is composed almost entirely of granite, which protrudes 
through the "Red Beds." The rock is the same kind as that of the Wichita and 
Quana mountains and presents the same topographic forms. The smaller mountains 
and isolated knobs rise abruptly from the plain, their steep slopes being strewn 
with angular bowlders. The larger masses of granite, such as Quartz, Dome, 
and Devils Canyon mountains, contain many rounded knobs and peaks, rising 
600 to 800 feet above the plain and separated by rugged gulches or divides. 
Many of these crests are dome shaped. This form was especially noted in Teepee 
and Dome mountains. In Dome Mountain the dome-shaped knob of the crest, 
100 feet or more in height, sits 300 to 400 feet above the plain on a wide terrace 
or table of the mountain. On PI. IV, A^ is a view of the southwestern peak of 
Quartz Mountain, illustrating the abrupt ascent from the level plain and the forms 
of the isolated knobs in the western part of the Wichita region. 

HEADQUARTERS MOUNTAIN GROUP. 

At the extreme northwestern end of the Wichita Range is a small group of 
granite mountains which lie entirely west of Red River and northwest of the 
town of Granite. The largest of these is Headquarters Mountain, which covers 
an area of nearly 3 square miles and rises steeply to an oval crest about 600 
feet above the plain. These mountains are composed of red granite similar to 
that of the Wichita group, but the mountain peaks and knobs have a rounded 
form, though the slopes are strewn with large bowlders. 

LIMESTONE HILLS. 

Another mountain group of the Wichita region is the elongated collection of 
limestone and porphyry hills and low mountains which lies northeast of the 
Wichita group and is separated from it by a long strip of rolling plain 2 to (> 
miles in width. This group, which has received no adequate name, extends from a 
point 7 miles north of Fort Sill northwestward, with the general strike of the ^.'^ 

rocks, to Rainy Mountain at Rainy Mountain Mission. It «jfradiially expands in a f 

rudely triangular form and reaches a width of about 7 miles in th*> cential j)art. I 

Near the middle, north of Mount Scott, the compjict mass of hills is divided into I 

two portions by a broad, flat inlet of the "Red Beds" deposit of the plain. -*Ji 

Each of these arms is broken northeast of Saddle Mountain into nunn lon^ low 
mountains or hills, which are oriented generally northwest soutina-t. with iIk' T^ 

trend or strike of the rocks. The northern arm conbiins a nunilxr of ixdj^liN rv f\^i 

hills. A mass of porphyry also occurs between the limestone liilU noitji. «»f "C^^ 
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A. SOUTHWESTERN KNOB OF QUARTZ MOUNTAIN. 

Showing abrupt ascent of granite from the level plain. 




B. NORTHWEST END OF THE WICHITA MOUNTAINS. 
Showing sharp mountain crests and embayment of "Red Beds." 
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Mount Scott. The detached masses of limestone and porphyry are surromided 
throughout this region by the open and level ''Red Beds" plain. 

The topographic details of the porphyr}'^ hills in this group are of the same 
character as in the porphyry hills composing the Carlton Mountains. The surface 
is broken and cut by many gulches and sharp defiles, but the hills are generally 
smooth crested and have rounded or oval forms. 

The limestone hills have the same topographic features as the porphyry hills, 
and many of their crests are now 400 to 600 feet above the plain. PI. V, -4, shows 
a typical knob of Ordovician limestone near Rainy Mountain Mission, at the 
extreme western end of the limestone hills, known as Rainy Mountain. 

Like all the other mountains of the region, the location, general plan, and 
contour of the hills are due to a cycle of degradation culminating in Permian 
time and to later minor modifications. The larger valleys descending from the 
more prominent limestone and porphyry hills, as well as the broader level passes 
of the plain which separate them, are not always occupied or followed by the 
principal drainage lines. These larger valleys and passes do not contain exten- 
sive deposits of recent local conglomerates, which might be supposed to extend 
as fans or sheets out from the mouths of the valley. The deposits of conglom- 
erate descend or extend into the plain, blending with the red grits and clays and 
forming parts of the plains materials. The partly consolidated gravel, sand, and 
clay which filled the old valleys are softer than the crystalline limestone and 
porphyry now making the hills, and they were therefore more rapidly eroded 
and the old valleys were resurrected and are perpetuated. Many of the streams 
are small, but when established in their positions in the once submerged and 
filled valleys, as the general degradation of the land progressed, they cut downward 
without regard to the older and harder rocks. Thus many of the streams once 
flowing in the softer rocks became imposed upon the spurs and slopes of hard 
limestone bordering the old valleys. Marked instances of such superimposed 
drainage occur in Tps. 4 and 6 N. , R. 12 W. , where small streams, flowing in the 
wide resurrected valleys whose floors are filled with "Red Beds" deposits, cut 
through sharp spurs projecting from the limestone hills, while the level plain 
upon soft rocks was opened for their passage. 

STRATIGRAPHY OF WICHITA MOtTNTAINS. 

IGNEOUS ROCKS. 

In the general survey of the Wichita Mountains only sufficient time was 
available to study the salient features of the igneous rocks. The kinds of igneous 
rocks which occur abundantly or in large masses were distinguished, classified in 
respect to age as far as conditions would permit, and mapped. Local variations 
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of tLe larger masses and various phases of the dike rocks were noted and 
specimens collected, but a study of their relations in detail was not attempted. 
The rocks collected were submitted to Mr. Ernest Howe, of the Geological Survey, 
for study, and the petrographic descriptions are from his report. 

The igneous rocks of the Wichita Mountains are separated into four general 
classes, distinguished by their large mass or abundant occurrence, and also by 
their age relations. These, in order of apparent age, are, gabbro and related 
anorthosite, granite and related aplites, granite-porphyry and associated aporhy- 
olite, and diabase dike rocks. 

GABBRO AXD RELATED ANORTHOSITE. 

For the most part the gabbro is exposed in valleys or in the plain which 
surrounds the mountains. Such is its occurrence along Medicine Creek southeast 
of Saddle Mountain, in the broad elevated valley between the Wichita and Quana 
mountains, and in the plain between the Wichita and Kaggedy mountain groups. 
On the southern side of Medicine Creek the gabbro rises in the lower northern 
slopes of the Wichita Mountains beneath the granite. The position of the gabbro 
with regard to the granite is similar on the southern and western sides of the 
Wichita group. On the north and south the gabbro of the Raggedy Mouiitaiius 
is separated from the granite masses by the "Red Beds" deposit??, but in the 
plain eastward it is connected with the gabbro of the Wichita group. 

The gabbro of the Raggedy group makes mountains of consiih^rable size, 
but their general aspect is different from that of the mountains forHied of tlio 
granite. The gabbro disintegrates more readily, and even the lar<jf('->izo l)()wl(lers 
are less angular than those of granite. The general effect is a roundness of 
contour and profile of the hills, and in the valleys or plain th<^ rock is oenoijillv 
disintegrated. 

The prevailing physical aspect of the gabbro is that of a dark-oray to })Iark, 
rather coarsely crystalline, rock. The gabbro proper consists of labrad()rit(\ au^ito, 
and magnetite with a little biotite and accessory titanitc. It is a typical ^ahhro, 
fairly fresh, or with the augite altered to uralitic hornhlen(l(\ 

The rocks which on close study have proved to be anortliosito wcic collected [ 

as phases of the gabbro, and occurred near the contact with tlii^ oranitc or near 
dikes of granite or aplite. Between the anorthosite and the irahbro a contirHH)us 
gradation can be made out, even in hand specimens. The spcviniens of anorthosite [ 

collected show a reddish, greenish, or bluish-gray rock, with lath-shaped crv-^iais 
of labradorite. ^ 

Petrographically the relation betw^een the gabbro and anortho>ite rocks i> -^ 

close, and in the field it is doubtful if lines can l)e di*awn se|)araiinu* tiieiii. In v^^ 

the several specimens of anorthosite examined, labradorite is the only constituent. 
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with the exception of a mere trace of magnetite. Beginning with a faint trace, 
the augite increases in quantity until it is almost equal in amount to the labra- 
dorite. With the increase of augite or its alteration product, uralitic hornblende, 
there is a corresponding increase in the magnetite. The various stages can be 
readily seen. 

GRANITE AND ASSOCIATED APLITE. 

Granite is the principal mountain-making rock in the Wichita region. Its 
area is greater than that of all the other igneous rocks combined, and is about 
equal to that of the others and the older Paleozoic sediments. It makes all of the 
high land of the Wichita, Quana, Devils Canyon, and Headquarters mountains, 
and a large part of the Raggedy group. 

The relations of the granite to the gabbro indicate that the granite is younger 
and that it intrudes the gabbro. Both occur in large masses, as shown, and the ^ 
gabbro is cut by a great number of granite or aplite dikes, which in many cases 
can be traced from the granite mass. 

In physical aspect this granite varies from dark red to light pink and from 
moderately coarse to finely granular. A representative of a large part of the 
granite mass is found in Mount Scott, which consists of a rather deep-pink, even- 
textured, and moderately fine-grained rock. 

The granite in its various phases is rich in orthoclase and quartz, with rela- 
tively subordinate amounts of the dark silicates, hornblende, augite, or biotite. 
The majority of the specimens studied are from dikes cutting the gabbro or very 
near the contact of the granite with the gabbro. A specimen from the top of 
Mount Scott may be taken as typical of the granite as a whole. It is a medium 
coarse-textured rock, to which the feldspar gives a dominant red color, which is 
varied by small spots of a dark-greenish mineral and grains of quartz. The 
microscope shows that orthoclase and quartz occur in nearly equal amounts and 
together make up by far the greater part of the rock. A little hornblende also 
occurs, and accessory magnetite, apatite, and zircon. Although not evident in 
hand specimens, the rock is seen to have a crude porphyritic structure when 
examined under the microscope. The feldspar occurs in large phenocrysts, 
surrounded by quartz and feldspar in micropegmatitic intergrowths. The dark, 
turbid character of the feldspar is to be attributed to finely divided hematite 
which fills the crystals as a dust. 

Parts of the large granite masses also show variations in texture. In the 
northwestern foothills of Saddle Mountain the granite has a finer texture and 
is porphyritic, but is slightly different from that occurring commonly in the 
Carlton Mountains. A similar phase of the granite occurs in the northwestern 
hills of the Headquarters group, at the extreme northwestern end of the Wichita 
Range. 
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Variations of the granite from the average type are fonnd chiefly near its 
contact with the gabbro. A particular instance was noted in the SE. i sec. 
21, T. 4 N., R. 14 W., where the granite mass rests against the gabbro. Hand 
specimens show the rock to be strongly porphyritic, and it may be called 
spherulitic granite-porphyry. A similar contact phase of the granite with gabbro 
occurs near the center of the south side of sec. 16, T. 4 N., R. 14 W. 

The dikes which extend from the granite and cut the gabbro range from 
massive bodies 40 feet and more in thickness to thin sheet and stringers. Usually 
the rock of the thicker dikes is coarser and is more nearly related to typical granite 
than the rock of the thin dikes. A dike, 40 feet in width, cutting the gabbro 
in the SE. i sec. 4, T. 4 N., R. 13 W., is characterized as an augite-hornblende- 
granite. The dikes generally, however, are best described as aplites. They are 
fine-grained rocks, in gray, pink, and lighter colors. Quartz and feldspar occur 
in the usual fine mosaic chai-acteristic of aplites. The feldspar is predominantly 
orthoclase, plagioclase being present only in very small amounts. Augite, horn- 
blende, and biotite occur, but never prominently; muscovite is I'arely present, and 
the usual accessories of granite, magnetite, titanite, apatite, and zircon are gen- 
erally found in small amounts. 

The contact between the granite and granite-porphyry is exposed south 
of Mount Scott for a few miles. To the west, across sees. 22 and 23, T. 3 N., 
R. 13 W., the contact between the granite and porphyry can be traced, aUhougli 
the contrast in the rocks on each side is not strong, as the two rocks are prac- 
tically the same in color and in gmnular texture. Apparently, also, tliere is a 
gradation through a short space from the granite to the granite-porphyry. 
Along the eastern part of the contact, in parts of sec. 24, T. 8 N., K. 13 AV., 
and farther east, a wide band of finely granular aplite occurs between the gnmite 
and the granite-porphyry. 

In the description of the structure of the Wichibi Range it was observed 
that there are zones of fracturing and jointing in the granite. In such localities 
the rock on weathering breaks up into relatively small, angular bowlders. The 
prevailing surface features of the granite, however, are coarse and rngtjfed, tlie 
rocks having broken deeply into large angular bowlders between widely set 
joints, and become rounded on long weathering. The slopes of Mount Scott arc 
typical of the granite surf ace of large masses. (See PL V, B.) The lower slopes 
of the knobs and mountains are strewn with immense bowldiMs, many of which 
descend to the borders of the plain. The large bowlders becomt^ w( II rouiuled 
on long surface exposure, and some of these in old age are reduced hy cxfolia 
tion. A typical example of this peculiar mode of weutherinjjf occurs at tin' 
southern side of Quartz Mountain, and is shown in PI. VI, B, 

In the western part of the Wichita Range many of the low mountain^ ami 
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knobs have dome-shaped or oval crests. The centers of some of these show 
large masses of granite but little broken. A typical knob of this character may 
be seen in one of the crests of the granite mountains of the Raggedy group in 
sec. 22, T. 3 N., R. 17 W. On long exposure the massive granite knob has 
assumed exfoliation on a large scale. From the plain on the southwestern side 
large segments of granite, many feet thick, may be seen becoming detached from 
a spheroidal dome. This view is illustrated on PL VI, A. ^ 

GRANITE-PORPHYKY AND ASSOCIATED APORHYOLITE. 

A class of rocks apparently closely related to the granite composes practically 
all of the Carlton Mountains, the igneous mass lying between the limestone hills 
in the vicinity of Blue Canyon, north of Mount Scott, and some hills near the 
northwest end of the limestone areas east of Rainy Mountain Mission. They 
vary from brick red to shades of light pink. The porphyritic character is vari- 
able, and specimens may be selected which have a near resemblance to certain 
parts of the granite, but on the whole the masses designated granite-porph3^ry are 
different from those described as granite. 

Megascopically the rock appears to be a rather coarse-grained and largely 
feldspathic porphyry. With the exception of the feldspar phenocrysts, there seem 
to be usually no real crystal grains, the remainder of the rock consisting of a 
dense felsitic groundmass. Rarely a specimen is found which shows occasional 
small quartz grains. A microscopic examination shows that, with the exception 
of a very little altered hornblende, the rock is composed almost entirely of 
spherulitic aggregates of feldspar and micropegmatite, often grouped about small 
crystals of feldspar. A little quartz also occurs, in grains. 

In some instances the feldspars have a faint zonal structure, but these and a 
small proportion of the others, presumably plagioclase, are undeterminable on 
account of their decomposition. The greater part of the feldspar is orthoclase. 
The above description applies to the rock of Carlton Mountain, on Medicine Creek, 
near the western side of sec. 28, T. 3 N., R. 12 W. 

Another porphyry, distinct from that just described, is found in the east end 
of the Carlton Hills, at the east end of Medicine Bluff. It is a dull-pink rock, 
with phenocrysts of feldspar and quartz, in a dense or finely granular groundmass. 
The feldspar phenocrysts are all orthoclase, frequently twinneji according to the 
Carlsbad law, and from 3 to 4 millimeters in length. The groundmass, largely 
feldspathic, and in part possibly micropegmatitic, is now very much decomposed, 
and looks not unlike the devitrified base of a surface glassy flow. With the 
exception of a little doubtful hornblende there are no dark silicates to be made 
out. The feldspars are all charged with a fine reddish dust, probably hematite. 

In Blue Creek Canyon, sec. 11, T. 4 N., R. 13 W., a rock is exposed which 



66 GEOLOGY OF THE ABBUCKLE AND WICHITA MOUNTAINS. 

plagioclase seemed to be as basic as labraddrite. The relations of the two feld- 
spars vary somewhat, but orthoclase is generalh' slightly in excess. In all 
specimens quartz occurs, but never in great abundance. It is usually in the 
form of pegmatitic intergrowths with orthoclase. Hornblende and accessory- 
biotite, though seldom fresh, are present in all the rocks, frequently in abun- 
dance. Accessory minerals are inconspicuous. 

QUARTZ VEINS OR DIKES. 

The large igneous masses above described contain here and there veins or 
dikes of white quartz. Probably the most extensive deposits of quartz occur in 
nearly east-we^t leads in the central part of the gabbro area of the Raggedy 
Mountain group. Quartz bands were noted by Dr. H. F. Bain in the granite of 
the Quana Mountains in the valle}' of the stream which flows south through sec. 
35, T. 3 K., R. 14 W. Quartz bands were found also in a small gabbro hill in 
the southeast corner of sec. 6, T. 4 N., R. 18 W., near a large granitic dike 
which cuts the gabbro in an east-west direction. Lake the diabase dikes, the 
quartz bodies extend both across and in the direction of the trend of the Wichita 
Range. It has been reported by Doctor Bain^ that some of the quartz veins are 
granular and contain mica, and that a large one cutting the granites-porphyry of 
the Carlton Mountains at Medicine BluflP is intersected by a diabase dike. 

It has been shown that the granite-porphyry and the diabase dikes which 
intrude it were formed prior to middle Cambrian time. The relations of (juartz 
bodies and diabase dikes in the Carlton Mountains and the granular structure of 
the quartz suggest strongly that at least one of the quartz bodies is a true dike 
and not a vein deposit. 

GRORUDITE. 

Two dikes of peculiar nature, cutting gabbro, were located, one in the SE. ' 
i sec. 4, T. 8 N., R. 15 W., and the other near the center of scr. i* of the 
same township. The first is 4 to 6 inches thick and cuts a hir^rc crahbro mass 
near the contact with the granite, toward which it bears. The other is is inches 
to 2 feet thick and occurs in the same gabbro area, hut at a j)oint wlun^ tlio 
gabbro is less than one-fourth of a mile in width and is hounded on each side .r^ 

mi ' X 

by granite. As in the first instance, the dike bears across the ,Lral>hro ami toward 

the granite. In neither case, however, could the dikes h(» traced into oi- c(»mM'cted 

with the granite on account of the disintegrated and howl(l<My nature ot the 

latter near the bases of the hills at the contact witli tlie o;}ihhro. \\'liile the 

general bearing of the larger dike is east-west, it appears to ha\e heen fohhd or 

distorted. It curves in different directions, and inclines at variou- anuh-. tr<»ni r 

nearly flat to a vertical position. ,\tf 

a(ie<)lojfyof the Wichita Mountains: Bitll.(ieol. Soc. Anu'rica. vol. j. 1'.«ki. j.j.. ut' 1 1 -jr'^^ 
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This dike rock is reddish to greenish gray, and granular in texture. Usually 
on each side near the contact it is coarsely crystalline and resembles pegmatite 
in structure, while toward the center it becomes by degrees finely granular; and 
with the variation in structure there is a gradation from light to dark colors, 
giving the dike a rudely banded, vein -like appearance. 

On microscopic examination it is found that a large amount oi quartz and 
feldspar in. irregular masses is penetrated by elongated crystals of a nearly black 
segirite. There is a rapid transition between the coarse border and the interior, 
which is very fine textured and in which individual crystals can not be distin- 
guished by the unaided eye. The prevailing color of the interior is dull green. 
Another portion in an intermediate position is a little less finely grained, and 
individual crystals can be made out in hand specimens. This has a slightly 
different composition from the rest, and the relation of the two is not clear. 
Under the microscope the rock is found to be composed of quartz, feldspar, 
and segirite. The different occurrences show slight variation in the character 
of the feldspar, but the average is orthoclase and microperthite or microcline- 
microperthite in nearly equal proportions, with albite and some anorthoclase. 
Quartz follows the feldspars in the importance of its occurrence. iEgirite is 
abundant, and is fresh and typical in appearance. It occurs in crystals one-half 
to three-fourths of an inch long in the border zone, and in fine acicular needles 
or mesh-like aggregates surrounding the grains of feldspar and quartz in the 
interior of the dike. It has the appearance of having been developed later than 
the feldspars. As well as can be determined from a microscopic examination, 
the rock is practically the same as the grorudite described by BrOgger.^ 

A few specimens from different parts of the same dike would probably have 
nearly the same chemical composition as the rock described, but the soda-rich 
pyroxene appears in very subordinate amounts and its place has been largely 
taken by arfvedsonite. In other details the rock is also different from the 
grorudite. Albite in irregular laths is the most prominent feldspar, and with it 
is associated microperthite, but little or no orthoclase. Quartz is abundant, and 
the arfvedsonite, often intergrown with aegirite, is a most striking constituent. 
iEgirite is also found free from arfvedsonite, in needles and larger masses, but 
it is a distinctly subordinate mineral. 

SEDIMENTARY ROCKS. 

In the Wichita region and the Arbuckle Mountain region the formations 
below the "Red Beds" agree in all essentials, both in lithologic characters 
and in age, in so far as the}^ are exposed, and are of essentially the same thickness. 



aZeitachr. fttr Kryst., vol. 16, 1890, pp. 66-69; Eruptivgest. d. Kristlaniageb., I, Grorudlt-Tlngualt Scrle, pp. 46-48, Kria- 
tlanla, 1894. 
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Therefore the classification and the formation names employed for the Arbuckle 
region are used also for the Wichita Mountains. 

CAMBRIAN ROCKS. 

Reagan sandstone, — The Reagan sandstone is the lowest Cambrian formation 
in the Wichita region, and it rests on the eroded uneven surface of the granite 
porphyry, from which most of its materials have been derived. The formation 
is known to outcrop in this region in but four areas. The largest of these 
lies on the northeastern side of the large mass of porphyry east of Blue Creek 
Canyon and is beneath the thick section of Cambro-Ordovician limestone, which 
follows in regular stratigraphic succession. The other three areas are near the 
northwestern end of the group of limestone hills, 8 to 12 miles northwest of and 
in the strike of the large area near Blue Creek Canyon. The same granite- 
porphyry either is exposed near b}' or is in contact l>eneath the Reagan sandstone 
and the Cambro-Ordovician limestones. Between these smaller outcrops of the 
Reagan sandstone, as well as in many other places where the succeeding limestone 
indicates that it should occur, the Reagan sandstone is concealed by the wide- 
spread "Red Beds" deposits. In all the occurrences cited the Reagan sandstone 
dips in a northeasterly direction and is so aligned in strike as to show, without 
doubt, that it is continuous beneath the "Red Beds." 

In a part of the larger area east of Blue Creek Canyon the Kca^-an sand- 
stone is repeated in parallel belts by faulting. The fault approaches tln^ stratiticHl 
rocks in the porphyry from beneath the "Red Beds," bearing nearly clue north- 
west. The downthrow is toward the southwest, giving suflicitMit (lisi)la('('niont to 
bring the whole section of the Reagan sandstone against the Ix^lt of j)<)ri)hy!'v 
which occurs between the duplicate outcrops of the sandstone. Th<^ (li>pla('eHU'Mt 
due to faulting decreases toward the northwest and couk^s to an rnd near th«' 
northwest corner of sec. 1, T. 4 N., R. 13 W. The normal i\\\) of the lock- i^ 
toward the northeast, varying from a few degrees to about 2.) . Next to the 
fault on the southwest or downthrown side there is a r('\prso dip, due to thi' 
upward flexing of the strata in the faulting, which is suHiciont to produce a 
narrow synclinal fold a mile or more in length, endino- in a spoon-like form, with 
porphyry upon each side and beneath. The Reagan sandstone is sofdM' than 
either the porphyr}^ beneath it or the succeeding Arbuckh' limestone In <(>n<r 
quence it forms the base and northeast side of valleys, and foiins hlutl^ and >T('('p 
slopes in which the rocks are admirably exposed. The section a<compan\ nii: the 
map illustrates the relations and structure of the rorks, including tho 1\< ;iL:an 
sandstone, across the northeast conier of T. 4 X., K. 13 AV. PI. A'lll. J. i^ a 
view of the Reagan sandstone and associated rocks in the NK. ] >«(•. Ii'./l. I 
N., R. 13 W., looking northwest. The porphyry upon which thr luaiian ^:md 
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stone rests is on the left, and the Arbuckle above the sandstone caps the mountain 
on the right. 

The Reagan sandstone is approximately 300 feet thick and is composed of 
hard and soft sandstone, grit, conglomerate, shales, and siliceous shell limestones. 
The section of the formation is essential h' the same as in the western end of the 
Arbuckle Mountains. In each ciise porphyry is beneath it, and the limestone 
which overlies the Reagan is of the same nature and contains the same fossil 
fauna. In both localities the Reagan formation is made up of conglomerate com- 
posed of porphyry pebbles and included basic rocks, gritt}^ light-brown to gray and 
greenish sandstones, greenish clay shales, and siliceous limestones, interstratified. 
The limy layers contain many species of Cambrian fossils, which w^ere carefully 
collected, but which have not yet been thoroughly studied. The conglomemte 
occurs invariably near the base as local beds or lentils, while the calcareous sand- 
stone and limestone beds are without exception in the upper part of the formation. 

From Blue Creek Canyon northwest toward Rainy Mountain Mission the 
Reagan formation should occur, in the natural order of succession, beneath the 
''Red Beds" plaiji, between the igneous rocks of the Wichita Mountain group and 
the limestone of the long ridges to the northeast. Southeastward of Blue Creek 
Canyon, beneath Fort Sill, and westward from Fort Sill, its stratigraphic position 
is between the porphjny of the Carlton Mountains and the limestone of the hills. 
These limestones are in the lower part of the Ordovician, and their southward 
dips indicate that the Reagan sandstone is concealed unconformably beneath the 
''Red Beds." The basal "Red Beds" grits outcropping at the eastern end of the 
Carlton Mountains resemble parts of the Reagan formation occurring east of 
Blue Creek Canyon. As the "Red Beds" grit is composed of porphyry material, 
and is for the most part a local beach deposit like the Cambrian sandstone, it is 
necessary to determine the relations of the individual beds to the succeeding 
strata in order to classify them. 

CAMBRO-ORDOVICIAN ROCKS. 

ArhucJch lirnestan^. — Above the Reagan formation in conformable succession 
is a great limestone section essentially the same as the Arbuckle formation in 
the Arbuckle Mountains, where the lower part, practically the lower third, was 
found to be Cambrian, and the upper two-thirds Oixioviciari in age. Near the 
transition zone, between the rocks of the two periods, very few fossils have 
been found, so that precise distinctions as to age can not be made at the present 
time. The same conditions of deposition seem to have occurred in the Wichita 
region as in the Arbuckles, and the rocks must be classified in the same manner. 
There seems to be no reason to doubt that the formation is continuous from one 
region to the other beneath "Red Beds" deposits. 
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With the exception of three small areas near Rain}^ Mountain Mission, all 
the limestones found in the area mapped belong to the Arbuckle formation. 
There are certain thin limy strata in the "Red Beds'' which do not resemble the 
older limestones and have not been mapped. The Arbuckle limestone is composed 
of a practically continuous succession of limestone beds, usually less that 5 feet 
in thickness and aggregating 4,000 to 6,000 feet. The individual beds vary from 
dense, fine-grained, white limestone to cream-colored dolomitic limestones inter- 
stratified with slightly argillaceous and siliceous lime beds, which are usually not 
so hard. Occasional cherty limestones, and more rarely thin beds of chert, occur. 
As a result of the variable hardness of the ]>eds, the more resistant ores have a 
relief which rarely exceeds 5 or (> feet. A complete section of the formation is not 
exposed in the region. The thickest exposure found is northeast of Blue Creek 
Canyon, where the rocks outcrop in regular succession from the base upward 
for nearly 3 miles. The dip is approximately 20^ NE., and approximately 4,000 
feet of this limestone are exposed. It is estimated that the same thickness is 
exposed in the long arm of limestone hills outcropping northwestward from Blue 
Creek Canyon. Neither the, top nor the base of the limestone^ lias been found 
in the hills west of Blue Creek Canyon. The lowest limestones exposed beneath 
the "Red Beds" at the southwestern side, however, are near the base and those 
of the northeastern side are toward the top. 

The elongated limestone hills at the northeastern part of T. 5 N., R. 15 W., 
and in the southwestern portion of T. 6 N., R. 16 W., belong most likely below 
the middle of the section, as determined b}^ the abundant fossil lenmins and by 
the position in the strike of the central part of the section exposed in the liiroe 
limestone mass toward the southeast. Likewise the limestones oecurrintr at the 
quarries southeast of Fort Sill, south of Signal Mountain, and farther west at 
the eastern end of the Quana Mountains, belong below the middle of the Arbuckle 
formation. The limestone in the hills south of Signal Mountain and farther west 
yields an abundant fauna of upper Cambrian and lower Ordoviiian a^e, closely 
related to that of the quarries at Fort Sill and of the limestone hills 3 to <l 
miles southeast of Rainy Mountain Mission. The Arbuckle limestone north and 
east of the porphyry in T. 6 N., R. 14 W., is in the lower and middle j)art of 
the formation and belongs to the Cambrian and lower Ordovician parts of tht^ 
section. 

ORDOVICIAN ROCKS. 

In the Arbuckle Mountains there is a formation 1,500 to l.soo fict tliick. 
composed of limestone, shale, and sandstone, known as the Simpson formation, 
which occurs between the Arbuckle and Viola limestones. The ro('k> of this 
formation are for the most part softer than the contiguous limestone* uj)on nnh 
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side, and are therefore more easily degraded and usually form low lands or 
valleys. In the Wichita region this formation, if it occurs, is entirely concealed 
by the *''Red Beds" deposits which surround the Arbuckle and Viola limestone 
exposures. As far as can be determined from the exposures of the rocks which 
elsewhere occur above and below it, the Simpson formation, if the ''Red Beds" 
were removed, would outcrop in an area extending northwestward from the north 
end of Blue Creek Canyon, passing just south of the porphyr}^ areas in T. 6 N., 
R. Itt W., and the three Viola limestone hills south of Rainy Mountain Mission, 
in an area east of the group of limestone hills bearing northwestward from the 
vicinit}^ of Richards switch; and in an area south of the isolated limestone hills west 
of Fort Sill. These references as to location are given because along the streams 
in some of these areas the "Red Beds" may have been eroded to a sufficient 
depth to expose the Simpson formation. 

Viola limestone. — ^This formation, which occurs in full exposures throughout 
the Arbuckle Mountain region, is found here in three isolated areas, which form 
small rounded hills rising from the level of the '*Red Beds" plain in the vicinity 
of Rainy Mountain Mission. They are in alignment, and extend northwest-south- 
east, in the general strike of the limestones of this region. The thickness of the 
formation, where it is known in the Arbuckle region, is 500 to 700 feet; but 
in the Wichita region only 200 to 300 feet of the middle portion are exposed. 
The formation is composed entirely of limestones, with occasional thin lentil-like 
bands and nodules of chert. Its lithologic character, including the chert^ and the 
abundant Ordovician fauna, are pmctically the same here as in the Arbuckle Moun- 
tain country. According to its position in the section this limestone should occur 
beneath the "Red Beds" northeast of the group of limestone hills bearing north- 
westward from the vicinity of Richards, and also south of the eastern end of 
the Arbuckle limestone south and southwest of Fort Sill. The Viola formation 
is thinner and more easily eroded than the Arbuckle limestone, and as a result 
has been generally worn down to lower levels and concealed by the "Red Beds" 
deposits. Most likely it will not be found in the region beyond the limited areas 
near Rainy Mountain Mission. 

In the Arbuckle Mountains the Viola limestone is succeeded by a soft, green- 
ish shale formation termed the Sylvan shale. This is at the base of the Silurian, 
and is followed in turn by the Hunton limestone, which reaches to the Devonian. 
Above the Silurian is Devonian chert, which is succeeded by a ver}^ thick section 
of Carboniferous rocks. In the Wichita region all these rocks, so far as known, 
are concealed by "Red Beds" deposits. So far as can be judged from the 
structure of the Wichita uplift, the Silurian, Devonian, and Carboniferous rocks 
should occur successively farther away from the axial part of the i*ange beyond 
the outcrop of the Ordovician strata. 
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CARBONIFEROUS ROCKS. 

PERMIAN. 

'^Red Beds.^'^ — In discussing the stratigraphy of the Arbuckle Mountains it 
has been stated that the "'Red Beds" lap across the western end of the Arbuckle 
uplift unconformably, concealing the westward continuation of the folded strata, 
including Ordovician, Devonian, and Carboniferous rocks. From the western end 
of the Arbuckle uplift these "Red Beds" deposits are continuous westward to 
and around the Wichita Mountains, also northwestward into northern Oklahoma 
and Kansas, and south west ward into Texas. 

From the Arbuckle Mountains westward, midway to the Wichita Mountains, 
the ''Red Beds" dip slightly (less than o'^) toward the we&t. Still farther west, 
to and around the AVichita Mountains, the rocks are practically flat. In and near 
the AVichita Mountains the ''Red Beds" have local variable but low dips away 
from the mountains, which were the old Permian land areas. These local struc- 
tures are considered to be due to deposition of the sediments upon the sloping 
near-shore sea bottom rather than to post-Permian orogenic movements. 

In the earlier part of the season of 1001 and at other times Dr. George I. 
Adams made some stratigraphic investigations concerning the age of the ''Red 
Beds" in northwestern Indian Territory and eastern Oklahoma nortli of Canadian 
River. He observed^ that the red color transgressed the strata diagonally from 
the upper part of the Pennsylvanian into the Permian. No indications of uncon- 
formity between the Pennsylvanian and Permian, or between other straliiifrai>liic 
horizons, were noted by Doctor Adams. If there is no unconformity at tlio i>asi' of 
the ''Red Beds" north of Canadian River, and if Doctor Adams's ohsorxations 
concerning the color of the strata are correct, the stratigraphic uiuonfonnity of the 
"Red Beds" across the Arbuckle uplift is local, though thr uplift was profound 
and the erosion great from the beginning of the uplift through a larg(^ part of 
"Red Beds" time. 

In this discussion no attempt will be made to distinguish by nanic^s or classify 
the various deposits which make the "Red Beds" except as to ordei' of suicossion, 
since they were studied only across the western end of the Arhucklc u|)Iift, ah)ng 
the section between the Arbuckle and W^ichita Mountain regions, and in proxiniity 
to the pre-Permian rocks of the ^Vichitas, and since no fossils, except a few ^niMJl 
fragments of bones whi(»h were not determinable, were found in thcMu. Ilic ha^e 
of the "Red Beds" was traced across the upturned and erod<ul ImmIs of ()i(lo\ Irian, 
Silurian, Devonian, and Carboniferous strata from the northern sido of the 
Arbuckle Mountains southward nearly 30 miles. The "Red Beds'' were* oh>(r\o(l 
to dip westward regularly at low angles. It has been (^xplaincnl thai in the 

a The Carboniferous and Permian age of the Red Beds of eastorn Oklahoma from .stratit,'riipliif cvidt n. . : ai . i. nr. 
Scl., 4th ser., vol. 12, 1901, pp. 383-386. 
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Arbuckle Mountain region the older rocks above the Cambrian dip steeply and 
at various angles towjlrd both the north and the south, with strikes generally north- 
west and southeast. 

In the section from the Arbuckle Mountains westward the '^Red Beds" are 
naturally divided into three members, formations, or divisions, the extent of 
which toward the north and south has not been determined. The basal member, 
resting upon the upturned and eroded older rocks, varies in composition along 
the strike according to the character of the older rocks in the vicinity from which 
it was in large part derived. At the western end of the axial portion of the 
Arbuckle uplift, where limestones appear in contact with the ^' Red Beds," the 
basal conglomerate is composed chiefly of limestone pebbles derived directly from 
the degraded older Paleozoic rocks. These limestone conglomei-ates are interstrati- 
fied with grits, greenish and red shales, and siliceous fragmental limestones, or 
fine limestone conglomerates, which have a total thickness of probably 200 feet. 
South of the axial portion of the Arbuckle uplift, where the ''Red Beds" 
approach outci'ops of Devonian chert and Carboniferous sandstone, the basal 
member is composed chiefly of cherty Conglomerates interstratified with the 
greenish and reddish clays and soft sandstones. Still farther south, where the 
basal member rests only upon the Coal Measures sandstones and shales it is 
composed chiefly of soft sandstones and shales, with a minor amount of conglom- 
erate. Above Carboniferous rocks these sandstones and shales of the '' Red 
Beds" usually contain less red color than above the limestones and shales of the 
Ordovician and Silurian. As these coarse strata near the base of the "Red 
Beds " are followed westward they are found to continue for several miles before 
disappearing beneath higher sediments. In their extention westward the con- 
glomerate element is found to decrease, the limestone conglomerates giving place 
to argillaceous tough limestone beds associated with the same green and red 
shales, grits, and soft sandstones. 

Succeeding the basal conglomerate series are extensive deposits of friable 
sandstones dipping very slightly toward the west. The outcrop is about 10 
miles wide, extending westward from near the western line of the Ardmore quad- 
rangle to the vicinity of Velma. These sandstones contain local deposits of grit 
and fine conglomerate composed chiefly of foreign quartzitic material consisting 
of smooth white, red, and blackish pebbles. This sand}^ formation is so friable 
that it breaks down readily and forms deep sandy soil, so that fresh exposures 
of the rocks are of rare occurrence. The main topographic features of this sand- 
stone are low rounded hills and generally wide smooth valleys, which are covered 
by a sparse growth of scrubby oak timber with thick scrubby underbrush or shin 
oak. In places the sandstone and grit is indurated and occurs at the surface in 
large rounded bowlders which weather usually to a brick-red color. The thick- 
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ness of these sandy deposits can only be estimated, since so few exposures of the 
rock occur that dips can not be determined. It is probable, however, that it does 
not exceed 200 feet. 

Above the ;jandy member and continuing^ from the vicinity of Vehna west- 
ward to the Wichita Mountains e-re deposits of bluish, greenish, and red shales, 
with some grit, thin cross-bedded sandstone, and siliceous limestone. The shales 
predominate over the other associated deposits to such an extent as to give the 
topographic appearance and general character of a clay formation. From Velma 
to Fort Sill the surface is generalh' smooth and occupied by prairie except in the 
immediate valleys of the larger streams. Here and there are low buttes and 
terraces capped by thin sandstone and limestone beds which are interbedded 
with the shales. So far as observations could be made, these shale beds are 
practically flat. 

Near Fort Sill the sediments undergo certain changes due to their proximity 
to the Wichita Mountains, which were land masses during a great pail; if not all 
of the time in which the "Red Beds" were deposited. In the east side of Cache 
Creek Valley, southeast of Fort Sill, 60 to 100 feet of the ''Red Beds" are exposed 
in the bluflfs, deep gullies, and slopes. Here the deposits consist of red and 
greenish clays, thin strata of grit and fine conglomerate, and argillaceous lime- 
stone. The greenish and red clays in part contain numerous calcareous nodular 
concretions, which seem to owe their origin, to a certain extent at least, to the 
segregation of the calcareous matter in the clays during their disintognitioii. 
The fresher exposures of the rocks seem to contain fewer of these concretions than 
appear in the weathered surfaces. Other exposures occur along the eastern side 
of Cache Creek Valley east and northeast of Fort Sill. On ascendint,' Modicino 
Creek from its mouth, toward Carlton Mountains, one finds that tlu» conirloni- 
erate and sandy beds become more pronounced, many la vers hoin<if romposc^d of 
coarse igneous material in a matrix of grit and sand and interstmtified with bhie 
cla^^s. Naturally the coarser and more durable beds are best exposinl and little can 
be seen of the clay deposits. At the eastern end of Carlton Mountains, irninediatoly 
west of the Rifle Range, these conglomerate beds rise at low an^^^les and come in 
contact with the porphyry. From round and subangular pohMc^s the material 
changes westward to angular breccia in the contact with the j)orphyrv. 1*1. \'1IK 
B^ illustrates the contact phenomena in a small gulch enttuin^^ M^Hliciiu' Cn* k 
at the extreme eastern end of the Carlton Mountains. In the ])lutr aUovc and 
upon the east side of the gulch shaly and gritty l>eds succeed thr contact 
breccia and conglomerate. Wherever the stratified rocks are cxpoxd ncui the 
porphyry masses the conglomerate beds are found to ])e coniposc'd cliidh of 
porphyry materials, though granite bowlders and pebbles an^ found. Kxcrllmt 
exposures of the conglomerate and grit occur in the deep t^uHies })ctwccn the 
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two easternmost hills of the Carlton Mountains, south of Medicine Creek, and 
2 miles west of Fort Sill. Farther up Medicine Creek, south of Mount Cummins, 
the present stream is found to be located in an old valley which is still partially 
filled by the "Red Beds" conglomerate. Southeast of Mount Cummins the con- 
glomerate is exposed in numerous places along the bluffs of the creek, and is 
noted to be composed chiefly of coarse . gmnite conglomerate with occasional 
bowlders and pebbles of gabbro and diabase dike rocks, the latter of which is 
found penetrating the gabbro, granite, and porph3'^ry. The mountains upon either 
side in this vicinity are composed of granij:e. The gabbro occurs farther up 
the valley north of Mount Scott. 

It has been explained in discussing the geography that the plan and general 
configuration of the mountains and hills composed of the older rocks originated 
in Permian time. The contact of the later sediments with these old rocks 
represents or locates the shore line of the sea at certain stages in Permian time. 
Since the land masses at that time were not large the conglomerates and associated 
sediments laid down in contact •with them are limited in area and represent 
materials degi'aded chiefly b}' the action of the waves upon the shores. North 
of Medicine Bluff the porphyry conglomerate gives place to sediments of red 
clays in the plain, which farther north change to grits and then to coarse lime- 
stone conglomerates in contact with Cambrian and Ordovician limestone. Farther 
northwest, 6 miles north of Mount Cummins, the composition of the contact 
conglomerate changes from limestone along the strike of the beds to chiefly of 
porphyry against the porphyry hills. In Blue Creek Canyon 6 miles north of 
Mount Scott low hills of '^Red Beds" conglomerate composed of mixed limestone 
and porphyry materials are found in the old Permian valley. Similar conditions 
prevail in all the larger valleys in the limestone hills where the present streams 
are cutting into and removing the "Red Beds" conglomerates. In the resurrected 
Permian valley now occupied by a tributary of Cache Creek, which flows across 
T. 4 N., R. 12 W., the coarse limestone conglomerate is especiallj' well exposed. 
All of the streams at the present time flowing from the mountains of the 
Wichita region are small, and are not degrading the harder rocks with sufficient 
power to remove coarse materials. Upon entering the "Red Beds" deposits the 
streams cut into and transport the conglomerate and associated sediments without 
depositing, as fans or overwash deposits, the fine materials bi-ought down from the 
igneous and older stratified rocks. The tributaries of Medicine Creek flowing 
south from the limestone hills in T. 4 N., Rs. 13 and 14 W., cut deeply into the 
conglomerate and expose the older Ordovician limestones, and make rough low 
hilly country at the border of the ''Red Beds" plain. In the plain between 
the Wichita Mountains and the limestone hills, and in the wide em})ayment of the 
"Red Beds" deposits northwest of Blue Creek Canyon, the relations between 
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the contact conglomerate and red-claj' sediments are well shown. In the immediate 
valleys of the streams flowing south across and from the Quana Mountains the 
relations between the granite conglomerate and red sediments are the same as 
between the limestone conglomerates and red sediments above described. In some 
places especially noted, near Quann Parker's house, in the NE. i sec. 2, T. 2 
K., R. Irt W., and in sec. It), T. 3 N., R. 15 W., the granitic conglomerates occur 
in a matrix of red, calcareous, gritt>^ clays. 

The gabbro of the Wichita region is a hard rock, but it is more easily disin- 
tegrated and degraded by erosive agents than either the granite or the porphyry. 
As a consequence the rocks of the gabbro areas were worn down to lower levels 
during the transgression of the Permian sea than were the granites and porphyries 
or even the harder limestones. On account of the nature of the gabbro rocks 
the contact sediments of the " Red Beds'' are composed of finer materials. Coarse 
gabbro conglomerates have not been found in the '' Red Beds." On the contrary, 
red clays interstratified with calcareous, slightly indurated, gritty beds of red color 
have been noted to occur in contact with th« gabbro. Such sediments were 
noted especially in the valley of Otter Creek immediately north of the Upper 
Narrows; also in contact with the small gabbro hill on the banks of Red River 
in the southeast corner of sec. 0, T. 4 N., R. 18 W. Some of the coarser contact 
material from the gabbro is slightly angular, and the rock somewhat resenil)les 
a tuff. 

As the igneous and limestone areas were reduced to small size, isolated :in<] 
almost submerged during Permian time, no coarse materials were hrou^^ht into 
the sea by stream erosion. In consequence the contact sediments of the " Red 
Beds'' in such cases were composed of disintegrated materials in situ. At tlie 
present time, therefore, fine sandy sediments of the '* Red H(h1s" are in ecnitact 
with the small igneous and limestone areas. They are usually smrounded by 
the level plain, so that recent erosion of streams rarely exposes the sediments in 
contact with the older rocks. 

QUATERNARY ROCKS. 

Pleistocene {f) graveh, — In relatively recent geologic times ceitain gravel and 
pebble deposits of quartz and quartzites were introduced into the region of the 
Wichita Mountains and now occupy the high levels of certain divides a^ well 
as terraces cut in the igneous rocks associated with some of (1h» laiuci' si reams 
100 to 200 feet above the general level of the plains. Tlies(^ <4iavels air wrjl 
rounded, smooth, and are composed of quartz and quartzitie n^iteriai of vaiKais 
colors, chiefly of light and dark shades. The giavels were noted e>j)e(iall\ nn 
the divide east of Fort Sill, near the east line of th<^ present Apaehe Kexixa- 
tion. They occur simply scattered upon the surface or as a very thin mantle 
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Gravels of similar nature were noted also upon the granite mass at the north 
end of the Lower Narrows, about 6 miles northwest of Snyder. Gravels in this 
instance occur upon a terrace in the gmnite representing an old level of Otter 
Creek before cutting its present narrow and sharp channel. No original mate- 
rials of the nature of these grav^els have been found in the region of the 
present drainage of Otter Creek, and their occurrence here indicates that they 
were introduced into the region by a system of drainage and under conditions 
not now in existence. 

STRUCTURE OF THE WICHITA MOUNTArVS. 

The Wichita Mountain I'ange, except the group of outlying ridges on the 
northeastern side and some low detached hills on the southern side, near the 
eastern end, is composed entirely of igneous rocks. These igneous rocks are 
separated into more than 250 detached areas, and foim mountains and hills which 
range from closely connected groups of 150 square miles in area to isolated, shai*p 
knobs which rise above the plains like islands. The numerous small igneous 
mountains and hills in the western half of the range are especially broken and 
disconnected. All these groups and mountains are surrounded by the nearly 
horizontal "Red Beds" deposits which extend on all sides of the range for long 
distances. They conceal the rocks of the Wichita Mountains to such a degree 
that no adequate conception can be had of the extent of the Wichita uplift. 
The archipelago-like arrangement of the granite mountains and peaks in the plain 
leaves one to assume that only a small part of the igneous core of the Wichita 
uplift is now exposed. 

EVIDENCE OF DISTURBANCE IN THE IGNEOUS ROCKS. 

These igneous masses of the Wichita Mountains possess certain geneml, yet 
pronounced, structui'al features. The gmnite has been intruded through the 
gabbro in part at least, and spread out in a broad way upon it. Where the 
erosion of Permian and more recent times has uncovered the gabbro in what is 
now the generally level plain, the gabbro areas are found to be oriented in a 
direction approximately N. 60^ to 70" W., as would be the case if the gabbro 
had been arched m the axial part of an uplift. The larger areas of granite, 
especially in the Wichita and Quana mountain groups, and also a great number 
of the smaller ones, are found to be oriented m the same general northwest- 
southeast direction. 

In the strike of the principal ridges and lines of peaks and hills there are 
marked zones of fracture or of major jointing. These lines of jointing are 
especially pronounced in the western part of the Wichita group, south of Mount 
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AGE OF THE WICHITA 310UNTAIN UPLIFT. 

In the discussion of the ijtratigraphy it was shown that the igneous rocks of 
the region are pre-Canibrian. The succeeding Cambrian and Ordovician strata, 
representing approximately 6,000 feet of stmta, bear no evidence that the}" were 
either folded or uplifted into land at an}- time during their deposition. The 
rock section exposed in this region is an almost exact repetition, both in strati- 
graphy and in structure, of that of the Arbuckle Mountain uplift. As already 
explained, the Arbuckle uplift began near the middle and culminated near the 
close of Pennsylvanian time, previous to the deposition of the "Red Beds," 
which occur now undisturbed between the Arbuckle and Wichita mountains. It 
has been shown that there is no record to indicate that the rocks of the Wichita 
Mountain region were disturbed during the deposition of the Cambrian or 
Ordovician rocks, nor since the formation of the '"Red Beds;" therefore the 
deformation of the rocks occurred between Oixiovician and Permian time. The 
Arbuckle and Wichita mountains occur near together, have the same general 
form of uplift and structural trends, and show identical stratigmphic sections 
and igneous cores of similar character and age, which are good reasons for sup- 
posing that their uplifting and folding occurred during the latter part of the 
Carboniferous period. Moreover, since these uplifts are in alignment it is nat- 
ural to presume that they belong to the sjime uplift, being separated by deposits 
which were laid down since the folding occurred. 

NOTES ON THE OCCURRENCE OF ORE DEPOSITS IN TIIK AVK IIITA 

MOUNTAINS. 

With two exceptions, which include the giibbro, the oldest ii:n(M)u> nxk. jiiul 
a local and veiy limited dike of grorudite in the gabbro, nil the ioiie()u> rocks 
as well as the quartz veins or dikes of the Wichita Mountains an» iluplicated in 
the Arbuckle region. The texture of the granites varies in an unimportant deune. 
but the gmnite-porphyries, aporhyolites, diabase, and (juart/ aie essentially 
identical in the two regions. Moreover, thev have the same am* relations, and all. 
with the possible exception of some of the ([uartz, are, without any icasonaMe 
doubt, of pre-Cambrian origin. 

When the writer made a survey of the Wichita reoion in 1!*hi. ihr land- ot iln^ 
Kiowa and Comanche reservations which include it had just been ojuned to -«"til«M-. 
Practically every dike and igneous rock where it came in contact witii an<'th( i* 
showing contrast in texture or color had been prospected, hesidc-^ rcrmian '• lu d 
Beds" and Cambrian sandstone and limestone. The light-coloicd nmiiitc oi.ipliir 
dikes in the gabbro and the points of intersintion of such dike> wiih \\\r di.da-c 
dikes, also the quartz bodies and grorudite dike, proved esjx'cially atiia.tixr to 
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the prospector, and it was easy enough to get favorable reports of the occurrence 
of gold and silver in samples submitted to some assay ere. 

As in the Arbuckle region, the contact phenomena between the various classes 
of igneous rocks, including the dikes, seen by the writer, gave no encouragement 
to a belief that mineral deposits of value could be found. It is possible, though 
not considered probable, that the precious metals or their ores may occur in small 
quantities as original constituents in these igneous rocks. 

Following the settlement of the lands of the Wichita region in the spring of 
1902, prospecting for the precious metals became more aggressive; the occurrence 
of rich ores of gold and silver were reported, and at some places mining opera- 
tions were begun. These activities resulted in civil disturbances between pros- 
pectors and homestead owners and made necessaiy a thorough investigation of 
the reported ore deposits. The appended report of Doctor Bain is conclusive as 
to the occurrence of ore deposits of any value in the Wichita Mountains. 
7800— No. 31—04 6 



EEPORTED ORE DEPOSITS OF THE WICinTA MOUNTAINS. 

By II. Foster Bain. 
INTRODUCTION^. 

For many years rumors of the occurrence of gold and other ores in the 
mountains have been rife, and even previous to the opening of the country to 
settlement considerable prospecting had been done. When the reservation was 
thrown open to settlement many mining claims were staked out, and repeated 
announcement of the discovery of ore has stimulated prospecting throughout a 
wide territory. Local assayers have constantly reported gold and silver values, 
and occasionally assayers outside the district have found values in ores from 
these nK)untains, or reported to be from them. On the basis of these reports a 
large number of people have located in the territory and attempted its develop- 
ment. There have been numerous conflicts as to title, and much litigation has 
arisen. 

The WiSiita Mountains have been visited by a number of geologists, but in 
all cases their investigations were either hurried reconnaissances or were directed 
to general problems of geology rather than the study of the reported ores. 
Under the circumstances it was thought advisable to make a special investi<rati<^ii 
of the ores, and this was accordingly done by the author in the niontli of 
October, 1903. 

The important mining camps in the area extending from Lawton to Luoait 
were visited and samples were taken from the leading mines in each camp. In 
every instance the effort was made to get samples from the prospects upon whicli 
the most work had been done, or where the most encouragintr results were reported. 
It was felt that if even some of these prospects had a denion>tral)le valu<', 
others might reasonably be considered as worthy of further etlort, luit that it' the 
best prospects had no value, the less encouraging ones were not likely to 
yield any profit. 

MODE OF OCCURRENCE. 

The geology of the region has already been discussed in eonsiM(M:il)le detail 
by Mr. Taff. It is sufficient for present purposes to recall the faet that the 
82 
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mountains consist of a core of crystalline rocks, including granite,* gabbro, 
granite-porphyry, and certain diabase dikes, the whole partially encircled by a 
fringe of Paleozoic limestones. The gabbro and the granite-porphyry at least 
are pre-Cambrian. The granite and the dikes, which include certain rare and 
jx^trographically interesting types, are eruptive through the older crj^stallines. 

Prospecting has been confined in general to the area of crystalline rocks. 
Within that area it was found that rocks in five modes of occurrence were being 
prospected: (1) Certain well-defined quartz veins which cut both granite and 
gabbro. (2) Diabase dikes which apparently cut indiscriminate!}^ all other igneous 
rocks. (3) Contact of the granite and gabbro, particularly where, as often hap- 
pens, the granite sends off into the gabbro long apophyses, or dikes, usually 
assuming an aplitic phase. (4) Disintegration products of the gabbro. (5) Along 
simple shear zones in the granite. 

It will be at once apparent tliat, of ihe classes of occurrences al)ove enumer- 
ated, some were of the sort which, in view of the relations of the rocks, might 
well be expected to warrant prospecting. For example, quartz veins very com- 
monly carry gold and other metals in sufficient amount to make the material an 
ore, though it is also true that many of the largest and best-defined quartz veins 
known carry either no values or such low ones as to preclude the working of 
the vein. Shear zones in granite, on the other hand, very seldom have been found 
to carry ore, and then only in the immediate neighborhood of well-recognized 
ore bodies of other types and of considerable richness. Since, however, the 
miners reported assays to show values in all the sorts of occurrence noted above, 
samples were taken from both probable and improbable occurrences; and in many 
cases, as noted below, where no reason was seen for suspecting the presence of 
any values, the owner or person in charge was invited to select samples of what he 
considered his richest material. In all cases where the workings were accessible 
samples were carefully taken across the entire vein. Occasionally these were taken 
in duplicate, and usually, with hand specimens of the wall rock, specimens of any 
horses present, etc., so that the occurrence of the ore might, if necessary, be 
studied in detail. Having in mind the disappointment which has so often come 
from incomplete or inaccurate sampling, the utmost care was taken to get fair 
samples of the material which, in case mining was carried on, would be shipped. 
As already suggested, where any bias was introduced it was in the direction 
favorable to the miner, and arose from taking picked samples of the better grade 
rather than average samples of the vein. Whenever possible, with reasonable 



a In an earlier reconnaissance trip through the Wichita Mountains, made In 1899, the author studied this granite, 
and found, as he thought, sufficient evidence for considering it eruptive and post-Ordovician in age. (Bull. Geol. Soc. 
America, vol. 11, pp. 127-144.) Mr. TafT's fuller studies lead him to believe that the rock is pre-Cambrian. The author 
believes that the matter is still open to reasonable doubt, but with J)resent knowledge is quite disposed to accept Mr. 
TafT's determination a.s probably correct. 



84 GEOLOGY OF THE ABBUCKLE AND WICHITA MOUNTAINS. 

expenditure of time, the owner or his representative was invited to be prevsent 
while the samples were being collected. All the usual precautions were taken to 
prevent possible mixing or salting of samples, and each package was personally 
opened and identified by the author in the Survey laboratory. In all, over 300 
pounds of samples were taken, and 71 assays were made, as detailed below, with- 
out in any case showing gold. 

lilST OF SAMPIiES. 

MABY MACLAXE MINE. 

The Mary Maclane mine is near Meers, a small mining camp on the north of Mount Sheri- 
dan. It represents apparently a basic dike cutting through the gabbro. This mine was full of 
water, and it was impossible to collect any other than the dump sample. 

W-1. Sample of vein material collected from dump. 

GOLD BLOSSOM MINE. 

The Gold Blossom mine is located in the NW. J sec. 11, T. 3 X., R. 13 W. It is known 
occasionally as the Campbell mine. The workings include a shaft about 65 feet deep, with a tun- 
nel at the bottom driven west a reported distance of 30 feet. As the lower tunnel was full of 
•water it was impossible to collect samples of the vein, except in the short drift about 40 feet l:)elow 
the surface. In the case of each sample the surface was first picked clean and then material was 
chipped from the whole exposure of the rock. The material thus obtained was quart*»red down 
to about 5 pounds weight. 

W-2. The sample represents an average across a streak of granitic material cutting the gabbro 
country rock. It lies next to a north-south dike of some basic rock from which the next sample 
was taken. 

W-3. Sample of basic dike from crosscut noted above. 

BUCKHOBN MINE. 

The Buckhom mine, in sec. 2, T. 3 N., R. 13 W., shows the usual gabbro country rock cut by 
a thin sheet or dike of an acid rock, probably related to the granite which forms the main mass 
of Mount Scott. In the gabbro near the contact with the add dike are small crystals of ]>yrites 
and chalcopyrite. As the mine was full of water it was impossible to collect samples frum the 
face of the workings, and a picked sample was accordingly taken from the }>est material found 
on the dump. 

W-6. Picked sample of pyrite- and chalcopyrite-bearing rock from the Buckhom (Uimj). 

BOBBDALE MINE. 

The Rosedale mine is located in sec. 3, T. 3 X., R. 13 W., and the material being worked 
represents the clays formed by the distintegration of the gabbro country rock. This material is 
known locally as a volcanic ash, but has nothing to warrant the designation, as it is sini]>ly 
residual material. 

W-8. Average sample from stock pile at Rosedale mine. 

THBEE BOYS CLAIM. 

This claim is in sec. 33, T. 4 N., R. 13 W., immediately east of Meers post-ollice, .»n a <lik<' of 
fine-grained dark greenstone about 3 feet thick, cutting through the ordinary ;ral)hn) {tlain. Thire 
are three small shafts along this dike, and assay values have ])een rei)orte<l fmm all of tlinn. 

W-10. An average sample of the material of the dike rock, Three Boys claim. 
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KBCK BROTHBRS HINS. 

This mine is situated near the Three Boys claim, on a cross dike. It shows on the dump 
shattered greenstone material cemented somewhat by caldte. There is also present a darker^ 
bronze-colored rock which is said to carry values. 

W-11. Greenstone recemented by calcite. 

W-12. Bronze-colored dike rock. 

WILLIE HINTON MIKE. 

This mine is near the Keck Brothers mine, and is somewhat similar. 
W-14. Sample of best appearing ore. 

BLACK LODE. 

This mine is situated in sec. 34, T. 4 N., R. 13 W. Apparently a big boss of granite in the 
gabbro country rock. 

W-15. An average sample across the face of the granite exposure. 

GBOBGB WASHINGTON CLAIM. 

This claim is located in a saddle on Mount Sheridan. The general country rock is the 
normal red granite of the region. In the saddle is a dark, coarse-grained gabbro, which is itself 
said to carry values. It is somewhat cracked and jointed and carries a small amount of quartz 
in the seams. It is cut by a dike of diabase about 12 inches thick, along the edges of which 
there has been some contact metamorphism, with the development of a red facies. At one point 
on this contact is a small vug, which, on careful examination, proved to be entirely calcite. This 
was pointed out as the rock from which was broken a beautiful specimen of white quartz showing 
leaf gold. Samples 16, 18, and 19 are from this claim. 

W-16. Average sample of coarse-grained rock. 

W-18. Sample of contact facies of dike rock. 

W-19. Sample of calcite from the vug mentioned above. 

MAUD S MINE. 

This mine is located in the gabbro plain, immediately south of Meers post-ofBoe. 
W-20. Micaceous dike rock. 

SHAWNEE MINING COMPANY. 

The Shawnee Mining Ck>mpany has a large group of claims located about 1} to 2 miles south 
of Meers. These include the Lost Lead, Joe Dandy, Teddy, the Compton, Big Four, and several 
others. They have been under development for some time, and at the Lost Lead there is a shaft 
72 feet deep, well timbered, and fully equipped with all necessary machinery for sinking and 
general development work. The other mines show prospecting shafts of various slight depths. 
The claims are located within the gabbro plain, upon various dikes which cut through the gabbro. 

W-21. Average sample across the east wall of the Lost Lead at the bottom of the shaft. 

W-22. Average sample across the Lost Lead from the west wall at the bottom of the shaft. 

W-23. Average sample across the east wall of the Lost Lead about 15 feet above the bottom 
of the shaft. 

W-24. Joe Dandy. Sample of best material, picked from dump by Dr. S. I. Hardin, manager 
Qf the property. 
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W-25. Teddy mine. Sample of beet material, picked from damp as above. 

W-26. Bismuth mine. Sample of best material, picked from wall of lead by Doctor Hardin. 
This material has been reported to carry bismuth, but upon examination in the laboratory fails 
to show any metallic element. 

W-27. Big Four mine. Sample of best material, picked from dump by Doctor Hardin. 

W-30. John A. Logan mine, of the Madison Creek Mining Company, near the Shawnee mines. 
Sample from the wall, showing small quantity of molybdenite. Apparently not much material is 
present, although it is possible that additional work might develop more. 

CACHE MINING AND REDUCTION COMPANY, MONTE CRISTO MINE. 

This mine is situated in NW. J sec. 18, T. 2 N., R. 13 W. At this point there are three small 
shafts located in the midst of the red granite country rock. The granite is at this point cut by 
joints and seams, but not noticeably more so than at many other points in the district. Very 
small quantities of common pyrite can be found by careful examination. The samples were taken 
under the direction of the superintendent, and from places which he pointed out as representing 
the best ore. 

W--32. Sample across the south wall at the bottom of the shaft, including about 4 feet in 
width and showing only the normal granite. 

W-33. Sample of soft gouge about 3 inches wide occurring in the southwest comer of the 
shaft. 

W-34. Gouge from the cracked granite, about 5 inches thick, in the northwest comer of the 
shaft, sampled about 4 feet from the bottom. 

W-35. Sample picked from the dump as representing the best ore from the mine. 

FLORENCE MINE AT CRATERVILLE. 

This mine, which is equipped with a small whim and whose shaft is said to l>e 100 feet deej), 
is located upon a greenstone dike cutting across the normal granite country rock. Tlie shaft was 
partly full of water, and it was impossible to collect samples from the lx)ttom. A saini)le was 
taken from the material found in the shaft house and reported by the superiuteiident to reprt-sent 
ore from the bottom of the shaft. It shows small stringers of quartz with a total thieknt*ss uf 
perhaps 2 J inches. This material is rejwrted to have assayed irregularly, but to have occasionally 
given rather high values. 

W-39. Sample of vein material from the Florence, as above noted. 

ALBERTA MINING COMPANY. 

This mine is situated a short distance northwest of Craterville. The claiin is locate<l uynm 
the greenstone dike cutting through the granite, knd itself cut by some small veins of (juartz 
having a maximum thickness of th -ee-eighths of an inch. 

W-40. Sample across the vein at the bottom of prospecting shaft. 

PARKER MINE. 

This mine is located not far from the edge of the granite area lying north of Quana ParkrrV. 
in the granite country. There is no evidence of a vein. The granite shows sniall piens <»] 
chalcopyrite sprinkled through the rock, but not in quantity. 

W-41. Sample of picked material from dump showing the most chalcopyrite. Tlu' a<-ay ..f 
this sample gave 0.14 ounce silver /o the ton, an amount not commercially iinj^oitant. 



BEPOBTED ORE DEPOSITS OF THE WICHITA MOUNTAOS. 87 



LEAD LODE. 



This claim is in sec. 22, T. 3 N., R. 14 W. It ia located on a granitic dike cutting across 
the gabbro. The sample was taken from the bottom of an assessment hole, at a depth of 10 
feet. This material from the same point is said to have yielded $8 in gold upon assay. 

W-42. Sample across the vein as above. 



OEM MINE. 



This mine is located in sec. 16, T. 3 N., R. 14 W. The working is located upon a green- 
stone dike, 4} feet across, sheeted and cemented with white quartz, and itself cutting through the 
normal granite country rock. 

W-43. Sample from across the vein on the west wall at the bottom of the shaft. 



DIAMOND MINE. 

This mine is about 300 feet east of the Gem, and supposed to be located on the same vein. 
At this point it shows a noticeable development of quartz on both foot and hanging walls. 
W-44. Sample of foot-wall quartz streak, average width 6 inches. 
W-45. Sample near hanging wall, shattered greenstone including one streak of quartz. 

CLARK AND BENNETT MINE. 

This is also known as the Galena mine. It is located a short distance northwest of the Gem 
and Diamond mines, and shows a greenstone dike about 2| feet thick cutting through the red 
granite. This dike has been faulted and considerably broken up. There has been a development 
of white quartz in the interstices of the broken rock. Accompanying the quartz is galena and 
some chalcopyrite. The sample taken from here (W-48) was from the dump and represented 
the best material which could be found. It showed on assay, as noted below, no gold, 0.92 
ounce of silver, and 3.63 per cent of lead. The silver value is unimportant. The lead is not 
enough to give the material rank as an ore. In its present form and In order to make mining 
pay, it would be necessary to erect concentrating machinery and produce an ore carrying a larger 
amount of lead. The development work so far accomplished does not show enough lead to 
warrant this, and while the matter is one of personal opinion, it is not believed that further 
development work would give any better results. 

LITTLE BAR MINE OF THE BIG FOUR COMPANY. 

This mine is located a short distance east of Oriana. It has attracted a great deal of attention. 
It was from it that a carload of ore is said to have been taken and shipped to Denver for sale to 
Beam & Co. It is reported that this shipment gave a net return of $11.87 per ton. The mine as 
now developed shows a shaft about 40 feet deep, located on a greenstone dike running through 
the normal granite country rock. There are no quartz stringers or other signs of mineralization 
except a very small amount of pyrite along certain fault planes. The dike is 4 to 5 feet wide, 
varying slightly at different points. It had been suggested that the vein proper pitched to the 
north and passed out of the shaft at a depth of about 12*feet from the surface, but an examina- 
tion of the wall at that depth showed no vein or slip planes cutting the north wall, such as 
would be required by this hypothesis. 

W-49. Sample across west wall at the bottom of the shaft. 

W-50. Sample picked by the foreman fi >m the east wall about 6 feet from the bottom and 
said to have assayed $48 in gold. 
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HOME8TAKE MINE. 

The Homestake mine is in the NW. i sec. 18, T. 4 N., R. 16 W. This claim is in the 
gabbro country, and there are no indications of any vein material. 

W-74. Picked sample from dump, said to represent the last bucket of material taken from 
bottom. 

TENDEKFOOT MINE. 

On same quarter section with the Homestake. The development work consists of an assess- 
ment hole 10 feet deep. The material shown in the walls of the hole is a weathered greenstone 
with some white streaks of feldspathic material. In the southeast comer of the shaft there is a 
body of hard greenstone from which samples are said to have been taken which yielded as high 
as 4.40 ounces of gold and 5.44 ounces of silver. 

W-75. Sample from the hard greenstone noted above. 

OAKS MINE. 

This claim is in the NW. i sec. 23, T. 4. N., R. 17 W. It is located on a very fine-grained, 
glassy, dark rock, forming a dike and cutting through the usual gabbro. There is a development 
of white quartz along the contact. 

W-78. Average sample of dike across the bottom. 

W-79. Average sample of white quartz from bottom of shaft. 

BONANZA MINE. 

The Bonanza mine is in the NE. \ sec. 27, T. 4 N., R. 17 W. It is located on white quartz 
veins cutting the gabbro. Near the surface there are two separate quartz veins, which come 
together at the bottom. 

W--80. Average sample across the bottom on the south side. 

TWIN R0^4E MINE. 

This is on the same land as the Bonanza mine. It is located on white quaitz cutting the 
gabbro. . At the surface separate stringers extend through a width of about 10 feet. At tlie bot- 
tom of the prospect shaft, about 20 feet in depth, the thickness is about 2^ ft* 

W-81. Sample across the vein at the bottom. 

FELAND MINE. 

This claim is in sec. 11, T. 4 N., R. 17 W. It is located in the gabbro plain, east «»f the Narrows. 
The vein shows in the shaft an average thickness of 3 to 3J feet. It iiulinles several striiitrers of 
white quartz cutting through the gabbro. 

W-82. Average sample across face, east side, at a depth of 16 feet. 

• CREYCRAFT MINE. 

This claim is three-quarters of a mile northeswt of Wildman. It is hxated (ni a LMvenstone dike 
cutting through the gabbro. 

W-83. Sample of material picked by owner. 

JOSHUA LODE. 

This lode is in the SW. J sec. 15, T. 4 N., R. 17 W. It consists of thin <]uartz streak> etittiii)^ 
through the gabbro, with a total thickness of 4 inches at the bottom, spreading apart to «> ini h. s at 
the top. The sample was taken from lx)th sides of the assessment liole and from top t<» boit.»iu. 

W-84. Sample quartz vein as above. 
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ARK ANSA MINE. 



This claim is in the SW. t sec. 17, T. 4 N., R. 17 W., on a well-defined greenstone dike, 4 feet 
wide, cutting through the gabbro. 

W-85. Average sample across dike at bottom of assessment hole. 



GLEN RAVEN MINE. 

This claim is in sec. 12, T. 4 N., R. 18 W. It is located within the gabbro area and upon 
the greenstone dike cutting through the gabbro. Near both foot and hanging walls there is a 
development of pink feldspathic rock. 

W-86. Average sample across dike. 

SNOW BIRD MINE. 

This mine is on the same land as the Glen Raven. It is located on a quartz lead cutting 
through the gabbro. The sample was taken from the bottom of a 10-foot hole and across a width 
of 3} feet, showing quartz and pinkish decayed feldspar developed along the contact of a fine- 
grained intrusive rock cutting the gabbro. 

W-87. Average sample across face. 

LUGABT MINING COMPANY. 

The Lugart Mining Company is engaged in the development of a number of properties lying 
near Lugart post-office and known as the Devils Canyon District. These include the Grubstake 
claim, from which ordinary blue bottom-land clay is being taken and treated by a new secret 
leaching process which is supposed to yield *' from 20 to 30 per cent more than is shown by 
fire assay." The average yield of treatment so far is represented to be about $60 to the ton. 
Samples were taken from the face of the cut in the presence of the assayer and inventor of the 
process, C. F. Lawrence, and were considered by him to represent a fair average of the material 
tieated. On the same claim a shear zone in the granite is being worked. On the Black Diamond 
claim, near by, is a big dike of greenstone about 8 feet across and running through the granite in 
a north-south direction. Higher up the hill is a development of pegmatite and a small cave 
showing quartz crystals. 

W-90. Average sample taken from the face of pit and showing blue clay with occasional small 
balls of pyrites. 

W-91. Duplicate sample taken from same pit. 
« W-92. Sample of sheared granite from assessment hole on Grubstake claim. 

W^QS. Average sample across the south wall of assessment hole made on the greenstone dike. 

W-94. Sample picked by W. J. Gilbreath, superintendent of the company, and representing the 
best material from the Black Diamond claim. This material is reporte<l to have yielded, in assays 
made by Lawrence, $3,300 to the ton. 

W-95. Sample from the pegmatite dike, picked by Mr. Gilbreath and including crystals of 
quartz. 
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